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® Pyridine derivatives, pharmaceutical compositions comprising the same, the use of the same for 
the manufacture of medicaments having therapeutic or preventative value, and process for 
preparing the same. 



@ The invention provides pyridine derivatives represented by general formula: 

R« <0)n J" 0-(CH 2 )n-Z 

R* 

wherein R 1 and R 2 may be the same or different from each other and each stand for a hydrogen atom, a Ci -& 
alkyl, Ci-6 alkoxy, halogenated Ci-& alkyl, (Ci- 5 alkoxy)carbonyl or carboxyl group or a halogen atom; 
X stands for a group represented by the formula: 
-0-, -S- or 

-N- 
I ' 
R 3 

(wherein R 3 stands for a hydrogen atom or a Ci -& alkyl, phenyl, benzyl or (Ci - 6 alkoxy)carbonyl group); 
Z stands for 

© a group represented by the general formula: 
-0-(CH 2 ) q -R 5 

wherein q stands for an integer of 1 to 3 and R 5 stands for a naphthyl group, which may be substituted with a 
Ci -6 alkoxy group, a hydroxy! group or a halogen atom; a pyridyl group or a furyl group, 
(g) a group represented by the general formula: 

—OR 9 

wherein OR 9 stands for a phenyl, tolyl, xylyl or naphthyl group, 
n stands for an integer of 0 to 2; m stands for an integer of 2 to 10; and 

J and K may be the same or different from each other and each stand for a hydrogen atom or a Ci -& alkyl 
group, 

and a pharmaceutical^ acceptable salt thereof. 

Pharmaceutical compositions comprising these derivatives are also provided, together with the use of the 
derivatives for the manufacture of medicaments having therapeutic or preventative value in the treatment of 
peptic ulcers. Processes for preparing such pyridine derivatives are also provided. 
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TECHNICAL FIELD 

Novel pyridine derivatives exhibiting activity in treating or preventing peptic ulcers, pharmaceutical 
compositions containing them, and methods of medical treatment are described. 

5 

BACKGROUND ART 

Duodenal and gastric ulcers, known collectively an peptic ulcers, are localized erosions of the mucous 
membrane of the duodenum or stomach, respectively, which expose the underlying layers of the gut wall to 

io the acid secretions of the stomach and to the proteolytic enzyme pepsin. They are believed to be caused 
by autolysis which is caused by an imbalance between offensive factors, such as acid or pepsin, and 
defensive factors, such as resistance of the mucous membrane, mucilage secretion, bloodstream or control 
of the duodenum. Peptic ulceration is the most common disease of the gastro-intestinal tract and it is 
estimated that approximately 10 to 20% of the adult male population will experience at some time in their 

75 lives. 

Peptic ulcers are cured or prevented by medical treatment, in principle, and many pharmacotherapies 
have been suggested, some with high degrees of success. 

Clinically useful modialities include H-2-bIockers, such as cimetidine and ranitidine, as anti-ulcer agents. 
It has been noted, more recently, that inhibitors of H + -K + -ATPase, an enzyme specifically present in the 

20 parietal cells of the stomach, can effectively inhibit the secretion of gastric acid in mammals, including man, 
therefore it has been expected that a new class of anti-uicer agents from this viewpoint will come into 
existance. More specifically, a wide variety of compounds having a benzimidazole structure have been 
proposed. Among these compounds is Omeprazole, currently under active development, as the most 
promising compound; see U.S. Patent Nos. 4,337,257; 4,255,431; and 4,508,905. These patents describe 

25 compounds with a methoxy group in the 4-position of the pyridine ring. Omeprazole, having the formula: 



30 




and further 2-(4-methoxyethoxypyridine-2-yl)methyisulfinyl-5-methyl-1H-benzimidazole in the working exam- 
ples thereof. 

40 Related benzyimidazole-type compounds having anti-ulcer activities are described in published applica- 
tion GB 2.134.523A. More specifically, compounds in which the 4-position of the pyridine ring is substituted 
with an alkoxyalkoxy group with each alkoxy group containing 1-2 carbons are described. Example 157 of 
this patent describes 2-(3,5-dimethyl-4-methoxyethoxypyridine-2-yl)methylsulfinyl-5-phenyl-1H-ben- 
zimidazole. Other substitutions on various positions of the benzyl and pyridine rings are also described. 

45 Biological tests reported in tables 4 and 5 of this published application report significant biological 
effects on gastric acid secretion, both in isolated cells and in laboratory animals, when the 4-position on the 
pyridine ring is substituted with a methoxy group. 

Additional benzimidazole-type compounds, in which the substituent at the 4-position on the pyridine 
ring is a benzyloxy group, are described in European patent application 0,167,943. 

50 

DISCLOSURE OF THE INVENTION 

The present inventors have discovered a class of novel compounds with a more excellent anti-ulcer 
activity than Omeprazole which is regarded, at the present tine, as the most significant benzimidazole-type 
55 compound having anti-ulcer activity. As a result of intensive studies, it has been found that compounds 
represented by formula (I) are more potent in inhibiting gastric acid secretion in comparison with 
Omeprazole. The present invention has been accomplished on the basis of this finding. 

The present invention includes a class of pyridine derivatives represented by the general formula: 
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5 




CH 3 



J 




'-(C» a > m -Z 



10 where R 1 and R 2 may be the same or different, each being a hydrogen atom, a lower alkyl, lower alkoxy, 
halogenated lower alkyl, lower alkoxycarbonyl or carboxyl group or a halogen atom; 
X is a group represented by the formula: 
-o-, -s- or \ . . 



T5 




20 (in which R 3 stands for a hydrogen atom or a lower alkyl, phenyl, benzyl or lower alkoxycarbonyl group); 



and 

A represents: > 

1 . a group of the formula: 



25 



where p is an integer of 1 to 3 and R* is hydrogen atom or a lower alkyl, aryl or aralkyl group, 
2. a group of the general formula: 



-0(CH 2 ) p -0-R* 




30 



-0-(CH 2 ) q -R 5 - 



where q is an integer of 1 to 3 and R 5 is a halogen atom or an alkoxycarbonyl, aryl or heteroaryl group. 
3. a group of the general formula: 




35 



-0-(CH 2 ) r -0-(CH 2 ) s -0-R e 



where r and s each independently are an integer of 1 to 5 and R 6 is a hydrogen atom or a lower alkyl 
group, " . - 

4. a group of the formula: 



40 



45 




5. a group of the formula: 



50 



55 




6. a group of the formula: 
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7. a group of the general formula: 




where t is an integer of 0 to 2 and A is a group of the general formula: 




(where B is a group represented by the formula: -NH- f -O- or -S-), a lower alkyl, alkoxycarbonylmethyl, 
pyridyl or furyl group or a group of the general formula: 



where R 9 is a hydrogen atom or a lower alkyl or aryl group; 
n is an integer of 0 to 2; m is an integer of 2 to 10, and 

J and K, which may be the same or different from each other, each stand for a hydrogen atom or a 
lower alkyl group, with the proviso that when Z is a group falling under the above category (9) R 9 is a lower 
alkyl group and m stands for an integer of 3 to 10, 
and pharmaceutically acceptable salts thereof. 

The same definitions for R 1 , R 2 , X, n, J, K, Z and m are used throughout the specification that follows 
and in the appended claims. 

Also disclosed are pharmaceutical compositions containing those compounds as the active ingredient(s) 
and procedures for preventing or treating peptic ulcers in mammals, including humans, using these 
pharmaceutical compositions. 

In the definition of the compounds of general formula (I) given above, the lower alkyl group defined 
above with respect to R\ R 2 , R 3 , R*. R 6 , A, R 7 , R 8 , J and K in the compound (I) of the present invention 




8. a group of the general formula: 




where R 8 is an acetoxy or lower alkyl group, 
or 

9. a group of the general formula: 



-OR 9 
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may be a straight-chain or branched alkyl groups having 1 to 6 carbon atoms. Examples include methyK 
ethyl, n-propyl. n-butyl. isopropyl, isobutyl, 1 -methylpropyl, tert-butyl, n-pentyl, 1-ethylpropyl, .xoamyl and 
n-hexyl groups, among which methyl and ethyl groups are most preferred. 

The lower alkoxy group and the lower alkoxy moiety of the lower alkoxycarbonyl group defined above 
5 with respect to R 1 and R 2 may be an alkoxy group derived form the above lower alkyl group. Methoxy and 
ethoxy groups are most preferred. 

The halogen atom defined above includes chlorine, bromine, iodine or fluorine. The aryl group defined 
above with respect to R* and R 5 may be phenyl, tolyl. xylyl. naphthyl or the like which may be substituted 
with a lower alkoxy or hydroxyl group, a halogen atom or the like. 
w Examples of the arylalkyl defined above with respect to R 4 include benzyl and phenethyl groups. 

Examples of the heteroaryl group defined above with respect to R 5 include pyridyl and furyl groups. 
In the definition of Z in general formula (I), groups 1, 2, 3, 4, 5 and 9 are preferred; group 9 is the most 
preferred As for R 1 and R 2 , hydrogens for both and then a combination of a lower alkyl, inter alia methyl, 
for R 1 and hydrogen for R 2 are preferred. X is preferably -NR 3 where R 3 is hydrogen. A preferred value for 
n is t The preferred substituents for J and K are both hydrogen or where J is lower alkyl. inter aha methyl, 
and K is hydrogen, or when J is hydrogen K is lower alkyl, inter alia methyl. Thus, J or K are independently 
preferably hydrogen or methyl, most preferably J is methyl and K is hydrogen. 

A first preferred class of compounds falling within the compounds of general formula (I) are represented 
by the following formula: 



15 



20 



25 




30 



(where R 1 R 2 J m and R 9 -have the same meanings as defined above). In formula A, the preferred R 1 and 
r2 substituents are both hydrogen, or R 1 is 5-lower alkoxy, 5-lower alkyl or 5-halogenated lower alkyl and 
R 2 is hydrogen The preferred substituent for J is hydrogen or methyl; the preferred value for m is in the 
range of 3 to 10. the most preferred being 3; and the preferred R 9 substituent is lower alkyl. inter aha 
methyl, or aryl. Among these possibilities for the compounds of formula A the preferred combination is 
35 when R 1 and R 2 are both hydrogen. J is methyl, m is 3 and R 9 is methyl. 

A second group of preferred compounds are combinations of the above substituents where both R and 
R 2 are hydrogen, J is hydrogen, m is 3 and R 9 is methyl. 

A third group of preferred compounds falling within formula A is when both R 1 and R 2 are hydrogen. J 
is methyl, m is 2 and R 9 is benzyl. t 

A second class of compounds falling within general formula (I) are represented by the following formula: 



40 



45 



50 



55 



R 1 



R 2 




(where R 1 R 2 J p m and R* have the same meanings as given above). In formula (B), the preferred 
substituents for R 1 and R 2 are both hydrogen; or when R 1 is 5-lower alkoxy, 5-lower alkyl or 5-halogenated 
lower alkyl. R 2 is hydrogen. The preferred value of m is 2 or 3; the preferred value for p is 2 or 3; and the 
preferred substituent for R* is methyl or benzyl. Of the above possibilities for formula (B), the most 
preferred combination is where R 1 is 5-methyl, R 2 is hydrogen. J is methyl, m is 2, p is 2 and R* is methyl. 

Examples of the pharmaceutical^ acceptable salt include salts with inorganic acids, such as hydrochlo- 
ride hydrobromide, sulfate and phosphate; those with organic acids, such as acatate. maleate, tartrate, 
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methanesulfonate, benzenesulfonate, and toluenesulfonate; and those with amino acids such as arginine, 
aspartic acid and glutamic acid. 

Some of the compounds according to the present invention can form a salt with a metal such as Na, K, 
Ca or Mg. Those metal salts are also included among the pharmaceutical^ acceptable salts of the present 
5 invention. For example, compounds represented by the general formula (I), Wherein X is a group of 




and R 3 is a hydrogen atom, or compounds represented by the general formula (I), wherein 2 is a group 
falling under the category 7 and B is a group of -NH-, can be present as a metal salt, 

Although the compounds of the present invention may also be present as a hydrate or as a 
;s stereoisomer, it is a matter of course that these hydrates and stereoisomers are also included in the scope 
of the present invention. 

Now, the effect of the compounds of the present invention will be described by referring to the following 
pharmacological experiments. 

20 Pharmacological Experiment 

Inhibition against the activity of H+-K+ ATPase 

(1) Preparation of H + -K + ATPase 

25 

Prepared from the fundic glands of a fresh mucous membrane of a pig stomach according to a 
modified method of Saccomani et al. (see Biochem. and Biophys. Acta, 464, 313 (1977)). 

(2) Measurement of the activity of H + -K + ATPase 

30 

The compound of the present invention was incubated at various concentration in a 40 mM Tris-HCI 
buffer solution having a pH of 7.40 together with H + -K + ATPase and 10 ug/ml of a protein at 37 °C for 30 
minutes, followed by the addition of 15 mM KCI. After 10 minutes, the ATPase reaction was initiated by the 
addition of 3 mM of MgCfe and ATP. After 10 minutes, the amount of the released inorganic phosphoric 
35 acid was determined according to the method of Yoda and Hokin (see Biochem. Biophys. Res. Com., 40, 
880 (1970)). 

The test compound was used as a solution in methanol. 

The inhibitory effect was determined by subtracting the amount of the released inorganic acid observed 
with respect to the case wherein a solution of a test compound was added from that with respect to the 
40 control wherein only a solvent was added to determine a difference and dividing this difference by the latter 
amount and shown by percentage. The inhibitory effect is shown in Table 1 in terms of ICso- 
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(3) The results are shown in Table 1 . 



Table 1 

5 





No. 




IC 50 (M) 


70 
75 


i 


OCH.CHaOCHa-ir^ 

H 0 


9.2X10" 7 


20 
25 


2 


OCH,CH a OCH, -f"^ 
CH, 1 W 

XX**^ 


1.4X10" 5 


30 
35 


3 


OCH,CHiOCH,-Q 

cF: ca, yS 

H 0 


l.OxlO" 6 



40 



45 



50 



55 

e 



8 



EP 0 654 471 A1 

Table 1 (cont'd) 
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Table 1 (cont'd) 



5 


MO. 


Compound 


IC 50 (M) 


10 
15 


8 


H ■ 0 


1.2X107 5 


20 
25 


9 


0-(CHj) s -N 
CH, 1 V-^- 1 

CH,0 CHS Y1 « 
H 0 


1.3X10- 5 


30 


10 


0CH,CH,0H 

H 0 


1.9X10- 6 


35 
40 


11 


OCHjCHjOCKjCKaOCK, ~0 

Or* ■ 

Ka 0 


4.2X10" 6 


45 
50 


12 


Na 0 


2. 6xl0" 6 
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Table 1 (cont'd) 



No. 


Compound 


IC 50 (M) 


13 


0CH,CH,0CH,CH»0CHi -f\ 

CHs yS 

XjC>t ch * « 

Ka 0 


6.3X10- 7 


14 


0 

0-(CH,) 2 -N 
pii n ,CHl V 

H 0 




1.0X10- 5 


15 


0 

II 

0-(CH,).-H ' 

CH, A V 

K 0 




7.2X10" 5 


18 


Q-(CH,),-N 
CH 3s I 

Cro Y|l n 

OC„n cH ' » 

H 0 




1.7X10" 6 



55 
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Table 1 (cont'd) 



No. 


Compound 


IC 50 (M) 


17 


OCH.CH.OH 
CH.O n, vS 

H 0 


3. 5X10" 6 


18 


0CH a CH a 0CK,CH,OCH3 

Sa 0 


3. 3x10" 6 


19 


OCHaCHaCHaOCH, 

Ka. 0 


1.7X10" 6 


20 


OCHaCHaSCHa 

OrVs-c S ,V 

• Na 0 


2. 3xl0" 6 
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Table 1 (cont'd) 



5 

1 




Compound 


IC so tM) 


10 
15 


21 


OCH.CHaO -fS 

K 0 


1.3x10" 6 


20 
25 


22 


OCKiCHiCHjOH 

nrVs-c«,V 

H 0 


1.9X10" 6 


30 


23 


ftnii pit nru ru-Pl 
OCHiCHaOCHaCHaCl 

H O 


1.4x10- 6 


35 


24 


0ir.epra2ole 


1. ix 10- 5 



40 



It is apparent from the results of the experiments that the compound of the present invention exhibits a 
high inhibitory effect on the activity of H + -K + ATPase and is highly safe, so that it can effectively inhibit the 
secretion of an acid and is therefore effective in the therapy or prevention of human and animal peptic 
ulcer. 

Further, the compound of the present invention exhibits excellent recovery of the secretion of an acid 
and therefore is superior to the one of the prior art in this respect. 

Chronic gastric fistula dogs were used. The test compound was intraduodenally administered to each 
dog in an amount of 4 mg per kg. In 1. 24, 48 and 72 hours, respectively, from the time of administration, 
pentagastrin (6 micron grams per kg) was injected intramuscularly into the dog. Gastric acid secretion, 
determined and recovery thereof, was determined in terms of percent of the control response. Results from 
this test are shown in Table 3. 

From the results, it can be determined that within one hour from the intraduodenal administration the 
pentagastrin-stimulated gastric acid secretion was completely inhibited in both tests of compound 19 and 
Omaprazole. In the test, acid output with compound 19 was 61.9 percent and 121.5 percent in comparison 
with the control group after 24 and 48 hours, respectively. On the other hand, in the same test using 
Omeprazole, gastric acid secretion was 108.4 percent after 72 hours. With both compound 19 and 
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Omeprazole, 48 hours and 72 hours were required for the acid secretion to recover, respectively. 

Pharmacological Experiment 2 - 

5 Inhibitory effect on gastric acid secretion 

Chronic gastric fistula dogs were used. Gastric acid secretion of each dog was stimulated by infusing 
100 micron grams per kg per hour of histamine. After one hour of histamine infusion, each of the test 
compounds was administered intraduodenally to each dog, and after one hour of administration, the amount 

w of gastric acid secretion of each test dog was determined. Results were compared with the control group to 
which no test compound had been administered and are expressed in terms of percent inhibition. 

The inhibitory effect exhibited by the test compound on the histamine-stimulated gastric acid secretion 
of the chronic gastric fistula dogs is shown in Table 2. The values of ID 50, calculated from the dose- 
inhibition curve of the test compounds, are 59.9 micron grams per kg for compound 19 and 112.2 micron 

J5 grams per kg for Omeprazole, demonstrating that compound 19 was two times more potent than 
Omeprazole! Compound 19 is shown in Table 1 of Experiment 1 and in working example 33 shown below. 







Table 


2 


20 




% Inhibition 


of acid output 


compound 19 


omeprazo I e 


25 


31.25 


34. 4 






62.5 


50.1 


41.1 




125 


. 67.7 


48.6 


30 










250 


87.4 


62. 1 




5 00 


. ' 100.0 


91.2 


35 


1000 




100. 0 



Table 3 





1 hr 


24 hr 


48 hr 


72 hr 


compound 19 


0 


61.9 






Omeprazo 1 e 


0. 3 


32.3 


69. 1 


108. 4 



The results of the three pharmacological experiments as reported above demonstrate that the com- 
pound of the invention exhibits a significant inhibitory effect on the activity of H + -K + ATPase. 

Among these compounds, compound 19 of the invention unexpectedly has a more potent inhibitory 
activity on gastric acid secretion as compared with Omeprazole, which itself is highly inhibitory of gastric 
acid secretion among the compounds having a benzimidazole-type structure. 

Further, it should be noted that the compound of the present invention unexpectedly exhibits a faster 
recovery or resumption of gastric acid secretion than Omeprazole. # 

At present, this H + -K + ATPase-inhibiting agent is believed to have a more potent inhibitory activity 
against gastric acid secretion than an H 2 -blocker compound, and thus, in the future, may be the drug of 
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choice for the treatment of ulcers. 

But, while more potent inhibitory activity against gastric acid secretion is desirable, too long-lasting 
inhibition of gastric acid secretion is not preferable for an anti-ulcer agent. For example, it gives rise to the 
proliferation of Enterochromaffin-like cells (ECL cell) and formation of carcinoid derived from hyper- 
gastrinemia; see "Digestion", vol. 35, suppl. 1, page 42 to 55 (1986); the increase in the gastric bacterial 
flora and endogenous production of N-nitro compounds; see "Brit. Med. J." ( vol. 289, page 717 (1984); and 
difficulty in determining the appropriate dosage regimen. 

Thus, an H + -K + ATPase-inhibitory agent which possesses an excellent recovery of gastric acid secretion 
is most preferred. 

No toxicological influence has been observed for compound 19 (working example 33), which is a 
representative compound of this invention, in beagle dogs to which it was orally administered at 10 mg/kg 
per day for one week, and in rats to which it was orally administered at 50 mg/kg per day for one week. 

Thus, compound 19, as representative of this invention, exhibits a significant inhibitory effect upon the 
activity of H + -K + ATPase coupled with the desirable property of excellent gastric acid secretion recovery. 

Compound 19, as representative of the compounds of this invention, is thus considered to be effective 
in the treatment or prevention of peptic ulcers (stomach ulcers and duodenal ulcers) in animals, including 
humans. 

The compounds of the present invention are administered for the therapy or prevention of peptic ulcers 
either orally as powders, granules, capsules or syrup, or parenteral^ as an injection, or as an external 
preparation or drop, or as a suppository. Although the dose remarkably varies depending upon symptoms, 
age or kind of ulcer(s). it may be about 0.01 to 200 mg/kg, preferably 0.05 to 50 mg/kg, still preferably 0.1 
to 10 mg/kg a day, and may be administered in a single dose or in divided doses, for example from 2 to 4 
times a day. 

The drug may be formulated into pharamceutical presentations using conventional formulation proce- 
dures. More specifically, a solid drug for oral application can be prepared by mixing an active principle with 
filler and, if necessary, binder, disintegrating agent, lubricant, coloring agent, corrigent or the like and 
converting the obtained mixture into a tablet, coated tablet, granule, powder or capsule. 

Examples of the filler include lactose, corn starch, sucrose, glucose, sorbitol, crystalline cellulose and 
silicon dioxide, while those of the binder include polyvinyl alcohol, polyvinyl ether, ethylcellulose, methylcel- 
lulose, acacia, tragacanth, gelatin, shellac, hydroxypropylcellulose, hydroxypropylstarch and polyvinylpyr- 
rolidone. Examples of the disintegrating agent include starch, agar, gelatin powder, crystalline cellulose, 
calcium carbonate, sodium hydrogencarbonate, calcium citrate, dextrin and pectin, while those of the 
lubricant include magnesium stearate, talc, polyethylene glycol, silica and hardened vegatable oils. The 
coloring agent may be any one which is permitted to be added to drugs. Examples of the corrigent include 
cacao powder, mentha herb, aromatic powder, mentha oil, borneol and powdered cinnamon bark. Of course, 
these tablets and granules may be, if necessary, coated with sugar, gelatin or the like. 

The injection can be prepared by mixing an active principle with pH adjusting agent, buffer, stabilizer, 
solubilizing agent or the like and treating the obtained mixture according to an ordinary process to obtain a 
subcutaneous, intramuscular or intravenous injection. 

Preparation process 

The compound of the present invention can be prepared by various processes, representative examples 
of which will now be described. 

Preparation process A 




wherein R 1 , R 2 and X are as defined above 
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J 0-(CH,).-Z 




(1) 



wherein m, Z, J and K are as defined above and Y stands for a halogen atom or a sulfonyloxy group 



J 0-(CHi)*-Z 



R . 



( r> 



oxidation 



J 0-(CH,)~-Z 



R 1 *0 J 0-(C 

R 1 



That is, a compound represented by the general formula (II) is reacted with a halide or sulfonate 
repreS ented by the general formula (III) to obtain a compound represented by the general formula (P) which 
is an objective compound of the present invention. 

Examples of the halogen atom defined with respect to Y include chlorine, bromine and iodine, while 
those of the sulfonyloxy group include alkylsulfonyloxy groups such as methylsulfonyloxy and ethylsul- 
fonyloxy groups and aromatic sulfonyloxy groups such as benzenesulfonyloxy and tosyloxy groups. 

The above reaction is preferably carried out in the presence of an acid scavenger. Examples of the acid 
scavenger include carbonates and hydrocarbonates of alkali metals, such as potassium carbonate, sodium 
carbonate and sodium hydrogencarbonate; alkali hydroxides such as sodium hydroxide and potassium 
hydroxide and organic amines such as pyridine and triethylamine. Examples of the solvent to be used in 
the reaction include alcohols such as methyl and ethyl alcohols, tetrahydrofuran, dioxane, dimethylfor- 
mamide, dimethyl sulfoxide and mixtures thereof with water. 

The reaction temperature may be from -40 *C to the boiling point of the solvent used, preferably from 
about 0 to 60 'C. 

The obtained compound (V) can be easily oxidized into its sulfinyl derivative (I") which is an objective 
compound of the present invention corresponding to a compound of the general formula (I) wherein nisi. 

This oxidation can be carried out according to an ordinary process by the use of an oxidizing agent 
such as hydrogen peroxide, peracetic acid, m-chloroperbenzoic acid, sodium hypochlorite or sodium 
hypobromite. The solvent to be used in the oxidation is generally selected from among dichloromethane, 
chloroform, benzene, toluene, methanol, ethanol and the like. The oxidation temperature may be from 
-70° C to the boiling point of the solvent used, preferable from -60 to 25 6 C. 

Furthermore, a sulfone derivative which is an objective compound of the present invention correspond- 
ing to a compound of the formula (I) wherein n is 2 can be prepared by, for example, the following process: 
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J 0-(CH ? )»-Z 

r W 



10 



15 



R 1 



0 




oxidation 



J 0-(CH,)„-Z 



V-S-CH.-H-K 



X' II 
D 



(D 



20 



25 



30 



35 



wherein R\ R 2 , X, J, m and Z are as defined above. 

That is, the thio ether derivative represented by the general formula (I') which is an objective compound 
of the present invention is oxidized into its sulfone derivative represented by the general formula (I"') which 
is another objective compound of the present invention- 
More precisely, the sulfone derivative (I'") which is an objective compound of the present invention can 
be prepared by dissolving the compound (I 1 ) in a solvent selected from among aromatic hydrocarbons such 
as benzene, toluene and xylene; halogenated hydrocarbons such as dichloromethane, chloroform and 
carbon tetrachloride; water; alcohols such as methanol and ethanol; ethyl acetate; acetone; acetic acid and 
the like to obtain a solution, adding at least twice by equivalent as much oxidizing agent selected from 
among hydrogen peroxide, peracetic acid, m-chloroperbenzoic acid, sodium hypochlorite, sodium m- 
periodate and the like to the solution under cooling with ice or at a room temperature and reacting the 
compound (P) with the oxidizing agent. 

Alternatively, the sulfone derivative (P") can be prepared by dissolving the sulfoxide derivative (I") 
obtained by the above process in a solvent such as chloroform, adding an oxidizing agent such as m- 
chloroperbenzoic acid to the obtained solution and reacting the sulfoxide derivative (P') with the oxidizing 
agent. 



40 



45 



50 



55 
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Preparation process B 

J Q-(CH,K-Hil 



70 



15 



20 



25 



Z-.H (V) 



I 



J 0-(CH,K-Z 



* R 

oxidation 



! 



0 J 0-(CH,)*-Z 

( I') 



wherein R 1 , R 2 , X, m, J, K and Z are as defined above and Hal stands for a halogen atom. 

That is, an objective compound represented by the general formula (I) can be prepared by reacting a 

30 halide represented by the general formula (IV) with an alcohol, thiol or amine represented by the general 
formula: Z-H (V). This reaction is preferably carried out in the presence of an acid scavenger. Examples of 
the acid scavenger include carbonates and hydrogencarbonates of alkali metals, such as potassium 
carbonate and sodium carbonate; alkali hydroxides such as sodium hydroxide and potassium hydroxide and 
triethylamine. Examples of the solvent to be used in the reaction include ethers such as tetrahydrofuran and 

35 dioxane; ketones such as acetone and methyl ethyl ketone; benzene homologues such as benzene, toluene 
and xylene; acetonitrile; dimethylformamide; dimethyl sulfoxide and hexamethylphosphoric triamide. The 
reaction may be carried out either under cooling with ice or at a temperature not exceeding the boiling point 
of the solvent used. 

The obtained compound (I') which is an objective compound of the present invention can be oxidized 
40 into its sulfinyl derivative represented by the general formula (I") in a similar manner to that described 
above in Preparation process A. 

Preparation process C 

45 A compound represented by the general formula (I) wherein X is a group represented by the formula: 



N- 



R 

50 



(wherein R 3 is a group selected from among those defined above except a hydrogen atom) can be 
prepared by the following process: 



55 



18 



EP 0 654 471 A1 



R» (0). J O-(CHj) „-Z 



R a/ H 



R 3 Hal (TBI) 




(OK JD-(CH a )»-Z 

i 

wherein R\ R 2 , W J, K, m and Z are as defined above; Hal stands for a halogen atom and R 3 is a group 
selected from among those defined with respect to R 3 of the formula (I) except a hydrogen atom, i.e., a 
lower alkyl, phenyl,' benzyl or lower alkoxycarbonyl group. 

That is, a compound represented by the general formula (!"") which is an objective compound of the 
present invention can be prepared by condensing a compound represented by the general formula (VI) with 
a halide represented by the general formula (VII) according to an ordinary process. 

This condensation is carried out in the absence of any solvent or in an organic solvent inert to the 
condensation selected from among benzene, ethanol, xylene, tetrahydrofuran, chloroform, carbon tetrachlo- 
ride, dimethylformamide and the like either at a room temperature or under cooling with ice or heating for 
several hours according to an ordinary process. The condensation can be expedited by the use of a 
dehydrohalogenating agent selected from among inorganic salts such as sodium hydrogencarbonate, 
potassium carbonate, sodium carbonate and caustic soda or organic bases such as triethylamine, pyridine, 
pyrimidine and diethylaniline. 

Further, the thio ether derivative represented by the general formula (I""), wherein n is 0, which has 
been prepared by condensing a compound represented by the general formula (VI), wherein n is 0, with a 
halide (VII) can be easily oxidized into the corresponding sulfoxide (n = 1) or sulfone (n = 2)derivative 
according to the same process as that described above. 

Process for the preparation of starting materials 

The compound represented by the general formula (III) to be used in the Preparation process A as a 
starling material can be prepared by, for example, the following process: 
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Hal 

J. JL J 



10 




(M) 



75 



(Step 1) 



HO-(CH 2 )*-Z (K) 



20 



25 



30 



O-UXK-Z 



XT 



0 



(Step 2) 



(X) 



35 



0 

II 

CH3-C-0-CH: 



0-(CH a )„-Z 
K 




(XI) 



40 



45 



50 



(Step 3) 



0-(CH 2 )„-Z 



ho-ch/ s 



(xn) 



55 
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(Step 4) 

0-(CH 2 ) n -Z 




(m) 



wherein m, Z, J, K and Y are as defined above. 
(Step 1) 

A 4-halogenopyridine oxide derivative (VIII) (for example, 4-chloro-2,3-dimethylpyridine 1 -oxide) is 
reacted with an alcohol derivative represented by the general formula (IX) in the presence of a base to 
obtain an alkoxy derivative represented by the general formula (X). 

Examples of the base include alkali metal hydrides such as sodium hydride and potassium hydride; 
alkali metals such as metallic sodium; sodium alcoholates such as sodium methoxide and alkali metal 
hydroxides such as sodium hydroxide and potassium hydroxide. This reaction is carried out either in the 
absence of any solvent or in a solvent selected from among ethers such as tetrahydrofuran and dioxane; 
ketones such as acetone and methyl ethyl ketone; benzene homologues such as benzene, toluene and 
xylene; acetonitrile; dimethylformamide; dimethyl sulfoxide; hexamethylphosphoric triamide and the like at a 
temperature of from one under cooling with ice to the boiling point of the solvent used. 

(Step 2) 

The alkoxy derivative of the general formula (X) prepared in the Step 1 is heated in acetic anhydride to 
a temperature of about 60 to 100'C to obtain an acetoxymethylpyridine derivative represented by the 
general formula (XI). 

(Step 3) 

The acetoxymethylpyridine derivative (XI) prepared in the Step 2 is hydrolyzed into the corresponding 
2-hydroxymethy (pyridine derivative represetned by the general formula (XII). 
This hydrolysis is generally carried out under alkaline conditions. 

(Step 4) 

The 2-hydroxymethylpyridine derivative (XII) prepared in the Step 3 is halogenated with, for example, a 
chlorinating agent such as thionyl chloride into a 2-halogenomethylpyridine derivative represented by the 
general formula (III). In this halogenation, for example, chloroform or dichloromethane is used as a solvent. 
Further, the 2-hydroxymethylpyridine derivative (XII) is reacted with an active sulfonyl chloride such as 
methanesulfonyl chloride to obtain a sulfonyloxy derivative represented by the general formula (III). In this 
reaction, for example, chloroform, dichloromethane, ether, tetrahydrofuran, pyridine or benzene is used as a 
solvent. 

Alternatively, the compound represented by the general formula (X) to be used in the above process 
can be prepared by the following process: 
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10 



IS 



(Step 1) 



ho-(cho.-oh os>) 



25 



30 



35 



0-(CH 2 )»-0H 

J. JL J 




(Step 2) 



45 



50 
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D-(CH 2 ).-OH 




(Step 3) 



0-(CH a ) a -Hal 



(Step 4) 




(Step 5) 

V 

.0-(CH a )»-Z 




(X) 



(Step 1 ) 

A compound represented by the general formula (VIII), wherein Hal stands for a halogen atom such as 
chlorine atom, is condensed with a compound represented by the general formula (XIII) according to an 
ordinary process to obtain a compound represented by the general formula (XIV). 
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This condensation is preferably carried out in the presence of a base selected from among alkali metal 
hydrides such as sodium hydride and potassium hydride; alkali metals such as metallic sodium; alkali metal 
hydroxides such as sodium hydroxide and potassium hydroxide and the like. 

The condensation is carried out either in the absence of any solvent or in a solvent selected from 
5 among ethers such as tetrahydrofuran and dioxane; ketones such as acetone and methyl ethyl ketone; 
benzene hornologues such as benzene, toluene and xylene; acetonitrile; dimethylformamide; dimethyl 
sulfoxide; hexamethylphosphoric triamide and the like at a temperature suitably selected from the range of 
one under cooling with ice to the boiling point of the solvent used. 

w (Step 2) 

The obtained alkoxy derivative (XIV) is reduced into the compound (XV). Precisely, the alkoxy derivative 
(XIV) is hydrogenated in the presence of a 10% palladium/carbon catalyst in an acetic anhydride/acetic acid 
mixture to obtain the reduction product (XV). 

75 

(Step 3) 

The obtained compound (XV) is halogenated with, for example, a chlorinating agent such as thionyl 
chloride to obtain a 2-halogenoethyl derivative represented by the general formula (XVI). In this halogena- 
20 tion, for example, chloroform or dichloromethane is used as a solvent. 

(Step 4) 

The obtained compound (XVI) is reacted with an alcohol, thiol or amine represented by the general 
25 formula (V) to obtain a compound represented by the general formula (XVII). This reaction is preferably 
carried out in the presence of an acid scavenger as in the reaction of the Preparation process B. 

(Step 5) 

30 The obtained compound (XVII) is oxidized with an oxidizing agent such as hydrogen peroxide, peracetic 
acid or m-chJoroperbenzoic acid to obtain the corresponding N-oxide derivative. 

Alternatively, the compound represented by the general formula (III) to be used in the Preparation 
process A as a starting material can be prepared by the following process: 

35 

0-(CHO--Z 



40 




(Xfl) 



45 

0-'(CH,)„-Z 



50 




(m) 



55 

wherein Hal stands for a halogen atom and Z and m are as defined above. 
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A compound represented by the general formula (XII) is halogenated with, for example, a chlorinating 
agent such as thionyl chloride at a temperature of 0°C to a room temperature to obtain a halogenomethyl- 
pyridirie derivative represented by the general formula (III). In this halogenation, for example, chloroform or 
dichloromethane is used as a solvent. 

The compound (IV) to be used in the Preparation process B as a starting material can be prepared by, 
for example, the following process: 



10 



0-(CH a )»-0H 

;K 



XT 



H 3 C K 

ir 

0 



(Step 1) 



25 



30 



0 



0-(CHO« -O-C-CHa 

J. JL .Jt 




CH3-C-O-CH2 . N 



(XS) 



35 



(Step 2) 



45 



0-(CHi)k-0H 
J. > J 



XT 

KO-CH, N 



OIO 



(Step 3) 
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15 



20 



0-(CH,)«-Hal 

J. 1 J 




(XX) 



(Step 4) 



R' 



""TjVs-H (n) 



* R 3 




R i J 0-(CH 2 )»-Hal 




(IV) 



wherein Hal stands for a halogen atom and the others are as defined above. 
25 (Stepl) 

A compound represented by the general formula (XIV) is converted into the corresponding acetylate 
(XVIII) according to an ordinary process. For example, acetic anhydride or acetyl chloride is used in this 
reaction. 

30 

(Step 2) 

The obtained acetylate is hydrolyzed in the pressence of an acid or a base to obtain the corresponding 
diol derivative (XIX). 

35 

(Step 3) 

The diol derivative (XIX) is halogenated with, for example, a chlorinating agent such as thionyl chloride 
to obtain a dihalide represented by the general formula (XX). In this halogenation, for example, chloroform 
40 or dichloromethane is used as a solvent. 

(Step 4) 

The obtained dihalide (XX) is reacted with a compound represented by the general formula (II) to obtain 
45 a sulfide derivative represented by the general formula (IV). 

This reaction is carried out in the presence of an acid scavenger selected from among carbonates and 
hydrogencarbonates of alkali metals, such as potassium carbonate and sodium carbonate, and alkali 
hydroxides such as sodium hydroxide and potassium hydroxide. Examples of the solvent to be used in the 
reaction include alcohols such as ethanol and methanol, tetrahydrofuran, dioxane, dimethylformamide, 
so dimethyl sulfoxide and mixtures thereof with water. The reaction temperature may be from 0°C to the 
boiling point of the solvent used, preferably from about 40 to 60 • C. 

Alternatively, the compound (IV) to be used in the Preparation process B as a starting material can be 
prepared by the following process: 



55 
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R 1 J 0-(CH 2 )„-OH 



halogenation 

R 1 J 0-(CH s )n-Hal 

gX^S-CH.-JK (IV) 

R 3 

wherein Hal stands for a halogen atom and the others are as defined above. 

That is, the compound (IV) can be obtained by halogenating the compound (I"'") which is an objective 
compound of the present invention and prepared by the Preparation process A according to an ordinary 
process. More precisely, a compound represented by the general formula (I"'") is halogenated with, for 
example, a chlorinating agent such as thionyl chloride to obtain a halide represented by the general formula 
(IV). In this halogenation, chloroform or dichloromethane is preferably used as a solvent and the reaction 
temperature ranges preferably from a room temperature to about 80 • C. 

Examples of the present invention will now be described, though it is needless to say that the present 
invention is not limited by them at all. 

The following Preparative Examples refer to the preparation of raw materials to be used in the 
preparation of the objective compounds according to the present invention. 

Preparative Example 1 

Synthesis of 4-(2-benzyloxyethoxy)-2>dimethylpyridine N-oxide 




t.82 g (79.13 mmol) of Na was added to 50 ml of benzyloxyethanol to obtain a mixture. This mixture 
was stirred at 50 *C for 2 hours. 5.0 g (31.76 mmol) of 4-chloro-2,3-dimethylpyridine N-oxide was added to 
the resulting mixture at a room temperature. The obtained mixture was stirred at 110°C for 1.5 hours, 
cooled to a room temperature and filtered to remove insoluble matter. The filtrate was adsorbed to silica gel 
with dichloromethane. The silica gel was treated with 5 to 30% ethyl acetate in hexane to elute 
benzyloxyethanol. Then, the resulting silica gel was treated with 5 to 30% methanol in ethyl acetate to 
obtain 7.15 g of 4-(2-benzyloxyethoxy)-2,3-dimethylpyridine N-oxide as an oil. 

1 H-NMR(CDCI 3 ) 5 ; 2.20(s.3H), 2.47(s.3H), 3.8 ~4.0(m,2H), 4.1~4.25(m,2H), 4.6 (s,2H), 6.65(d,J = 7.03Hz.1H). 
7.33(s,5H). 8.12(d,J = 7.03Hz,1H) 
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Preparative Example 2 



Synthesis of 4-(2-benzyloxyethoxy)-2-hydroxymethyl-3-methylpyridine 



10 




15 ■ 

A mixture comprising 6.5 g of 4-(2-benzyloxyethoxy-2,3-dimethylpyridineN-oxide and 56 ml of acetic 
anhydride was stirred at 80 to 90* C for one hour and distilled to remove the acetic anhydride. The obtained 
residue was made' weakly basic with an aqueous solution of sodium carbonate and extracted with methyl 
ethyl ketone. The extract was dried over magnesium sulfate and distilled to remove the methyl ethyl ketone. 

20 Thus, 7.0 g of 2-acetoxymethyl-4-(2-benzyloxyethoxy)-3-methylpyridine was obtained. This intermediate 
was dissolved in 90 ml of ethanol, followed by the addition of 1.43 g of sodium hydroxide. The obtained 
mixture was stirred at 40 'C for one hour, followed by the addition of water. The mixture was extracted with 
methyl ethyl ketone. .The obtained extract was dried over magnesium sulfate to obtain 5.4 g of 4-(2- 
benzyloxyethoxy)-2-hydroxymethyl-3-methylpyridine. 

25 'H-NMRfCDCIa) 5 ;2.06(s,3H), 3.7 ~3.95(m, 2H), 4.0~4.3(m,2H), 4.6(s,4H), 6.70(d, J = 6.7Hz,1H), 7.33 (S.5H), 
8.27(d,J = 6.7 Hz,1H) * 

/" \ Preparative Example 3 : : 

^ J < i • •• • - 

30 Synthesis of 4-(2-benzyloxyethoxy)-i2-chloromethyl-3-methylpyridine 



35 




5.3 g of 4-(2-benzyloxyethoxy)-2-hydroxymethyl-3-methylpyridine was dissolved in 60 ml of chloroform 
to obtain a solution. A solution of 5.8 g of thionyl chloride in 40 ml of chloroform was dropwise added to the 
45 above solution under cooling with ice. The obtained mixture was stirred at a room temperature for 7 hours 
and distilled under a reduced pressure to obtain a residue. 200 ml of a 2N aqueous solution of sodium 
carbonate was added to the residue. The obtained mixture was extracted with chloroform and the extract 
was dried over magnesium sulfate and distilled to remove the chloroform. 6.3 g of the title compound was 
obtained. 

50 'H-NMFHCDCh) 5 ;2.27(s,3H), 3.5~4.25(m, 4H), 4.56(s,2H), 4.66(s,2H), 6.7(d,J= 5.71Hz,1H) ( 7.30(s,5H), 
8.27(d,J = 5 71Hz, 1H) 
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Example 1 

2-[{4-(2-Ben2yloxyethoxy)-3-methylpyridine-2-yl}methylthio3benzimidazole 




H 



A mixture comprising 1.0 g of 2-mercaptobenzimidazole, 2.0 g of 4-(2-benzyloxyethoxy)-2-chloromethyl- 
3-methylpyridine, 302 mg of sodium hydroxide and 40 ml of ethanol was stirred under heating at 60 *C for 
1.5 hours and distilled under a reduced pressure to remove the ethanol. The obtained residue was 
subjected to silica gel column chromatography. The column was treated with 30 to 60% ethyl acetate in n- 
hexane to obtain 2.0 g of the title compound as a white crystal. 

'H-NMR(CDCI 3 ) 6 ; 2.28(s,3H), 3.8 -3.9(m. 2H), 4.15 ~4.25(m,2H), 4.37(s,2H), 4.62 (s,2H), 6.74- 
(d,J = 5.71 Hz,1 H), 7.1 1 -7.65 (m,9H), 8.32(d ( J = 5.71 Hz,1 H) 

Example 2 

2-[{4'(2-Benzyloxyethoxy)-3-methylpyridine-2-yl}methylsulfinyl3benzimidazole 




H 0 



0.98 g of the thio ether prepared above was dissolved in 40 ml of dichioromethane to obtain a solution. 521 
mg of m-chloroperbenzoic acid was added to the solution in portions at a temperature of -30 to -40 ° C, 
followed by the addition of 461 mg of triethylamine. The obtained mixture was heated to 0 * C, followed by 
the addition of 20 ml of a 1N aqueous solution of sodium carbonate. The obtained mixture was stirred for 30 
minutes and extracted with dichioromethane. The extract was washed with a saturated aqueous solution of 
common salt, dried over magnesium sulfate and distilled to remove the dichioromethane. The obtained 
residue was crystallized from a dichloromethane/ether mixture to obtain 0.78 g of the title compound as a 
crystal. 

M +1 (determined according to FAB mass spectrometry: the same applies hereinafter): 422 

1 H-NMR(CDCI 3 ) 5 ; 2.2(s,3H). 3.65~3.98(m. 2H), 4.04 ~4.28(m,2H), 4.59(s,2H), 4.78(s,2H) t 6.98- 

(d,J = 4.6Hz,1H), 7.05- 7.8(m ( 9H), 8.22(d,J = 4.6Hz,1H), I3.6(bs, 1H) 
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Examples 3 to 5 

The following compounds were prepared in a similar manner to that described in Example 1 or 2. 
(Example 3) 

2^[{4-(2-Benzyloxyethoxy)-3-methylpyridine-2-yl>methylsulfinyl3-5-methoxy-1H-benzimidazole 



70 



75 




H 0 



1 H-NMR(CDCb) 5 ;2.13(s,3H), 3.78(s,3H), 3.62-3.90(m 1 2H), 4.1-4.3(m,2H), 4.5 (S.2H), 4.7(s,2H), 6.75 -7.12- 
(m,3H), 7.23(s,5H), 7.48(d,J =9Hz,1 H), 8.1 4(d, J = 7.9Hz,1H). 

(Example 4) 

25 

2-[{4-(2-Benzyloxyethoxy)-3-methylpyn 




H 0 



'H-NMRfCDCIo) 5 ; 2.18(s,3H), 3.7 -3.92 (m,2H), 4.1-4.34(m,2H), 4.58<s,2H), 4.78(s.2H), 6.94- 
40 (d,J = 5.71Hz,1H), 7.32 (s,5H), 7.59(d,J = 8.79Hz,1H), 7.83(d, J = 8.79Hz,1H), 7.99(s,1H), 8.17(d,J = 
5.71HZ.1H) 



45 



50 
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(Example 5) 

2-[{4-(2-(2-Methoxyethoxy))ethoxy-3-m 



CF ; 



70 




CH; 



>-S-CH, N 
■N I 
H 0 



OCHaCHaOCHaCHaOCHa 




75 



20 



'H-NMRfCDCIa) 6 ; 2.19(s,3H), 3.38(S,3H), 3.4~4.3(m.8H), 4.78(ABq,J = 13.6Hz, A v = 12.5Hz.2H), 6.72- 
<d,J = 5.62Hz,1H), 7.49 (d,J = 9Hz,1H), 7.64(d,J = 9Hz,1H), 8.02 (bs ( 1H), 8.26(d,J = 5.62Hz,1H) 

Example 6 

Sodium salt of 2-[{4-(2-(2-methoxyethoxy))ethoxy-3-methylpyridene-2-yl}methylsulfinyl]-l H-benzimidazole 



25 



30 



OCHaCHaOCHaCHaOCH: 





N ^ 
Na 0 



0.45 g of 2[{4-(2-(2-methoxyethoxy))ethoxy-3-methylpyridine-2-yl}methylthio]ben2imidazole was dis- 
35 solved in 40 ml of dichloromethane to obtain a solution. 0.22 g of m-chloroperbenzoic acid was added to 
this solution in portions at -40 ° C, followed by the addition of 0.1 6 g of triethylamine. The obtained mixture 
was heated to 0 * C, followed by the addition of 20 ml of a 1 N aqueous solution of sodium hydrogencar- 
bonate. The obtained mixture was stirred for 30 minutes and extracted with dichloromethane. The extract 
was dried over magnesium sulfate and distilled to remove the dichloromethane. 12.1 ml of a 0.1 N aqueous 
40 solution of sodium hydroxide was added to the obtained residue. The obtained mixture was stirred at a 
room temperature for one hour, followed by the addition of absolute ethanol. The obtained mixture was 
evaporated under a reduced pressure to dryness. The obtained residue was crystallized from an 
ethanol/ether mixture to obtain 0.42 g of the title sodium salt. 

1 H-NMR(DMSO-d6) 6 ; 2.16(s,3H), 3.25(s,3H), 3.3 ~3.9(m,6H), 4.0-4.1 4(m,2H), 4.55 (ABq.J = 1 3.18Hz, A 
45 v = 13.55Hz.2H), 6.8- 6.9(m,3H), 7.4-7 .5(dd, J = 6.15Hz,3.08Hz, 2H), 8.28(d,J = 5.27Hz,1H) 



50 



55 
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Examples 7 to 10 

The following compounds were prepared in a similar manner to that described in Example 6. 

5 

(Example 7) 

Sodium salt of 5-methoxy-2-[{4-(2-(2-methoxyethoxy))ethoxy-3-methylpyridine-2-yl}methylsulfinyl]-1 H-ben- 
zimidazole 

w 

0CHaCH a 0CH a CH 2 0CH 3 

CH: 

CH,0 

'5 V^v-N, 




■N I- 
la 0 



1 H-NMR(CD30D) « ; 2.14(s,3H), 3.34(s,3H), 3.6(m,4H), 3.84(s,5H). 4.18(m,2H), 6.76- 
(dd,J = 9.36Hz.2.52Hz,1H), 6.9(d.J = 5.76HH.1H), 7.14(d,J = 2.52Hz,1H). 7.5 (d,J = 9.36Hz.1H). 8.26- 
(d,J = 5.76Hz, 1H) 

25 

(Example 8) 

Sodium salt of 2-[{4-(2-(2-benzyloxyethoxy))ethoxy-3-methylpyridine-2-yl>methylsulfinyl]-1 H-benzimidazole 



OCH2CH2OCH2CH2OCH2 -f\ 





V-S-CH, N 
N A 
Wa 0 



40 



45 



1 H-NMR(DMSO-d G ) & ; 2.16(s,3H), 3.4-3.9 (m,6H), 3.96~4.28(m,2H), 4.49(s,2H), 4.6(ABq.J = 12.6Hz, A 
* = 12.85Hz,2H). 6.8 ~7.2(m,3H), 7.29(s,5H), 7.5(dd, J = 6.16Hz,3.08Hz,2H), 8.25(d t J = 5.71 Hz, 1H) 



50 



55 
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(Example 9) 

Sodium salt of 2-[{4-(2-(2-benzyloxyethoxy))ethoxy-3-methylpyridine-2-yl}methylsulfinyl]-5-methoxyben- 



zimidazole 



10 



CHoO 



OCHaCHaOCHaCHaOCH. . , 

CH, 1 W 




N. 




>-S-CH, N 
N I 

. }',' ,>»;■.'•.; >•/.' . . 

1 H-NMR(DMSO-d 6 ) :« 2.16(s.3H). 3.63(m, 4H), 3.74(s,3H), 3.85(m,2H), 4.18(m, 2H). 4.49(s,2H), 4.55- 
(ABq,J = 13.18Hz,'' A ; /=i3.55Hz,2H), 6.6(dd,J =9.35Hz.3.20 Hz,1H), 7.03(d,J = 2.63Hz.1H), 6.89(d, 
20 J = 5.72Hz,1 H), 8.26(d,J = 5.72Hz,1 H) 

(Example 10) ; . . . ,v 

Sodium salt of l 2-[{4-(2-(2-b9nzyloxyethoxy))ethoxy-3-melhylpyridine-2-yl}methylsul1inyl]-5-trifluoromethyl- 
25 benzimidazole 1 ',' ; , . 



30 



35 



CFJ-Y-. 




0CH 2 CH 2 GCH 3 CH 2 OCH 2 -{^ 



'H-NMRfDMSO-ds) 6 '; 2.16(s,3H), 3.62(m,4H), 3.79(m,2H), 4.19(m,2H), 4.48(s,2H), 4.57(ABq,J = 1 3.18Hz, A 
^ = 12.29Hz,2H), ■6.93(d l J = 5.71Hz,1H), 7.1 6<dd,J = 8.35Hz, 175Hz,1H), 7.29(s,5H), 7.62(d,J =8.35 Hz,1H), 
40 7.83{s,1 H), 8.28{d, J = 5.71 Hz, 1 H) 



45 



50 



55 
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Preparative Example 4 

4-(2-Hydroxyethoxy)-2,3-dimethylpyridine N-oxide 

OCHaCHaOH 



10 




4.60 g (0.2 mol) of metallic sodium was dissolved in 80 ml of ethylene glycol under cooling with ice to 
obtain a solution. This solution was stirred in a nitrogen atmosphere at 100° C for one hour, followed by the 
addition of 15.76 g (0.1 mol) of 4-chloro-2,3-dimethylpyridine N-oxide at a room temperature. The obtained 
20 mixture was stirred at 120*C for 2 hours. After the completion of the reaction, the reaction mixture was 
distilled to dryness to remove the ethylene glycol. The obtained residue was purified by silica gel column 
chromatography (solvent: chloroform/methanol = 19 : 1) to obtain 13.28 g of 4-(2-hydroxyethoxy)-2,3- 
dimethylpyridine N-oxide as a white crystal. 
1 H-NMR(CD 3 OD) 5 ; 

25 2.29(s,3H), 2.55(S,3H), 3.93(t,2H), 4.20 <t2H), 7.04(d,H), 8.18(d,H) 

Preparative Example 5 

4-(2-Chloroethoxy)-2,3"dimethylpyridine N-oxide 

30 

QCH2CH2CI 



35 




1.0 ml of thionyl chloride was gradually added to a solution of 0.92 g (5 mmol) of 4-(2-hydroxyethoxy)- 
2,3-dimethylpyridine N-oxide in 10 ml of chloroform under cooling with ice. The obtained mixture was 

45 heated under reflux for 2 hours, cooled by allowing to stand, neutralized with a saturated aqueous solution 
of sodium hydrogencarbonate and extracted with 100 ml of methyl ethyl ketone twice. The extract was dried 
over magnesium sulfate and filtered. The filtrate was concentrated and purified by silica gel column 
chromatography (solvnet: chloroform/methanol = 19 1) to obtain 0.56 g of 4-(2-chtoroethoxy)-2,3- 
dimethylpyridine N-oxide as a colorless crystal. 

50 ^-NMRfCDCb) 5 ; 

2.24(s,3H), 2.54(s,3H), 3.86(t,2H), 4.28 (t,2H), 6.62(d,H), 8.17(d,H) 



55 
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Preparative Example 6 

2,3-Dimethyl-4-(2-succinimidoethoxy)pyridine N-oxide 




20 A mixture comprising 0.40 g (2 mmol) of 4-(2-chIoroethoxy)-2,3-dimethylpyridine N-oxide, 0.30 g (3 
mmol) of succinimide. 0.48 g (3.5 mmol) of potassium carbonate and 30 ml of methyl ethyl ketone was 
heated under reflux for 2 hours, cooled by allowing to stand and filtered. The filtrate was evaporated to 
dryness to remove the methyl ethyl ketone. The obtained residue was purified by silica gel column 
chromatography (solvent: CHCI 3 /MeOH = 19 : 1) to obtain 0.12 g of 2 t 3-dimethyl-4-(2-succinimidoethoxy)- 

25 pyridine N-oxide as a white crystal. 
TH-NMRfCDCbJS ; 

2.12(S,3H), 2.49(s,3H), 2.73(s,4H), 3.80 ~4.25(m,4H), 6.51 (d,H), 8.03(d,H) 



30 



35 



40 



Preparative Example 7 

2-Chloromethyl-3-methyl-4-(2-succinimidoethoxy)pyridine 




0-(CH a ) a -N 



0.12 g of 2,3-dimethyl-4-(2-succinimidoethoxy)pyridine N-oxide was dissolved in 5 ml of acetic anhy- 
dride to obtain a solution. This solution was stirred at 100 'C for 0.5 hour and cooled, followed by the 
addition of 30 ml of ethanol. The obtained mixture was stirred at a room temperature for 0.5 hour and 
distilled to remove the solvent. Thus, 0.14 g of crude 2-acetoxymethyl-3-methyl-4-(2-succinimidoethoxy)- 
50 pyridine was obtained as an oil. 
1 H-NMR(CDCI 3 )5 ; 

2.10(s,3H), 2.14(s,3H), 2.72(s,4H), 3.72 ~4.24(m,4H), 5.15(s,2H), 6.61 (d,H), 8.24 
(d,H) 

This acetoxymethyl derivative was dissolved as such in 5 ml of 1 N HCI to obtain a solution. This 
55 solution was stirred at 100 °C for 0.5 hour, cooled, neutralized with a saturated aqueous solution of sodium 
hydrogencarbonate and extracted with 100 ml of chloroform twice. The obtained extract was dried over 
{ ) magnesium sulfate and filtered. The filtrate was concentrated to obtain 0.12 g of crude 2-hydroxymethyl-3- 

methyl-4-(2-succinimidoethoxy)pyridine as a colorless crystal. 



35 
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15 



1 H-NMR(CDCI 3 )S ; 

1.93(s,3H), 2.68(s,4H), 3.80~4.22(m,4H), 4.56(s,2H), 6.59(d,H), 8.21 (d.H) 
This crude hydroxy methyl derivative was dissolved as such in 5 ml of chloroform to obtain a solution. 
0.11 g of thionyl chloride was dropwise added to this solution under cooling with ice. The obtained mixture 
was heated under reflux for 0.5 hour, cooled, neturalized with a saturated aqueous solution of sodium 
hydrogencarbonate and extracted with 100 ml of chloroform twice. The obtained extract was dried over 
magnesium sulfate and filtered. The filtrate was concentrated and dried in a vacuum to obtain 0.07 g of 2- 
chloromethyl-3-methyl-4-(2-succinimidoethoxy)pyridine as a white semicrystal. 
1 H-NMR(CDCb) 5 ; 

2.15(s,3H), 2.68(s,4H), 3.80~4.20(m,4H), 4.60(s,2H), 6.61 (d.H), 8.22(d,H) 

Example 1 1 

2-[{3'Methyl"4-(2>succinimidoethoxy)pyridine-2-yl}methylthio]-1H-ben2imida2ole 



0-(CH 2 ) 2 .-N 
CH 3 1 






>-S-CH a N 
H 



30 A mixture comprising 0.03 g (0.18 mmol) of 2-mercapto-1 H-benzimidazole, 0.06 g (0.21 mmol) of 2- 
chloromethyl-3-methyl-4-(2-succinimidoethoxy)pyridine > 0.03 g (0.21 mmol) of potassium carbonate and 10 
ml of methyl ethyl ketone was heated under reflux in a nitrogen atmosphere for 3 hours, cooled and filtered. 
The filtrate was concentrated and dried in a vacuum, followed by the addition of water. The obtained 
mixture was extracted with 50 ml of chloroform thrice. The extract was dried over magnesium sulfate and 

35 filtered. The filtrate was concentrated and purified by silica gel column chromatography to obtain 0.08 g of 
2-[{3-methyl-4-(2-succinimidoethoxy)pyridine-2-yl}methylthio]-1H-benzimidazote as a white crystal. 
1 H-NMR(CDCl3) 5 ; 

2.09(S,3H), 2.63(s,4H), 3.72-4.1 6(m,4H), 4.27(s,2H), 6.53(d,H), 6.90 ~7.50(m,4H), 
8.18(d,H) 

40 



45 



50 
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Example 12 

2-[{3-Methyl-4-(2-succinimidoethoxy)pyridine-2-yl}methylsulfinyl]-1 H-benzimidazo)e 

5 



10 



15 




20 0.18 g of 95% m-chloroperbenzoic acid was gradually added to a solution of 0.40 g (1 mmol) of 2-[{3- 
methyl-4-(2-succinirnidoethoxy)pyridine-2-}yl-methylthio]-1 H-benzimidazole in 20 ml of dichloromethane at 
-60 'C to obtain a mixture. This mixture was stirred for 0.5 hour, followed by the addition of 0.15 g of 
triethylamine. The obtained mixture was heated to -10°C, followed by the addition of 30 ml of a saturated 
aqueous solution of sodium hydrogen-carbonate. The obtained mixture was stirred for 0.5 hour and 

25 extracted with 50 ml of dichloromethane twice. The extract was dried over magnesium sulfate and filtered. 
The filtrate was concentrated and dried in a vacuum to obtain a crude product. This crude product was 
crystallized from dichloromethane/diethyl ether to obtain 0.36 g of 2-[{3-methyl-4-(2-succinimidoethoxy)- 
pyridine-2-yl}methylsufinyl]-1H-benzimidazo!e as a white crystal. 
'H-NMRfCDCbJS ; 

30 2.12(s,3H), 2.73(S,4H), 3.83~4.29(m,4H), 4.56~4.92(m,2H), 6.65(d,H), 7.17 -7.72 

(m,4H), 8.25<d,H) 

Example 13 

35 5-Methoxy-2-[{3-methyl-4-(2-succinimidoethoxy)pyridine-2-yl}methylthio]-1 H-benzimidazole 




50 

The title compound was prepared in a similar manner to that described in Example 1 1 . 
1 H-NMR(CDCI 3 )$ ; 

2.20{s,3H), 2.74(s,4H), 3.84(s,3H), 3.88 -4.38(m,4H), 4.35(s,2H), 6 71<d,H), 6.80 
~7.48(m,3H), 8.35(d t H) 

55 
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X, 



Example 14 

2-[{3-Methyl-4-(2-succinimidoefr 



10 



15 



F 3 C 



0 




O-(CHa) 2 -N 

I 



V 

0 



iC.) 



The title compound was prepared in a similar manner to that described in Example 1 1 . 
20 'H-NMFUCDCb) 5 ; 

' 2.22(s;3H), 2.75(s.4H), 3.88~4.08(m,2H), 4.08~4.28(m,2H), 4.45(s.2H), 6.73<d,H), 
1 7.32-7.86(m > 3H), 8.32(d,H) 



25 



30 



35 



Example 15 ' 7 ; > > 

5-Methoxy-2-[(3-methyl-4-(2-su^ 



CHaO- 




V-S-CH^ 
N i 
H 0 



0- (CH 2 ) a - N 





The title compound was prepared in a similar manner to that described in Example 12. 
1 H-NMR(CDCI 3 )5 ; '* " 

45 . 2.13(s.3H) f 2.74(s,4H), 3.86(s,3H), 3.60 ~4.30(m,4H), 4.50-4.90(m,2H), 6.65(d,H), 

6.80~7.68(m,3H), 8.25(d,H) 



50 



55 
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Example 16 

2-[{3-Methyl-4-(2-succinimidoetto^ 




The title compound was prepared in a similar manner to that described in Example 1 2. 
20 1 H-NMR(CDCI 3 )5 ; 

2.23(s,3H), 2.75(s,4H), 3.80~4.45(m,4H), 4.67(m,2H), 6.74(d.H), 7.30 -8.00(m,3H), 
8.37(d,H) 

Preparative Example 8 

25 

2,3-Dimethyl-4-(2-pyridylmethoxyethoxy)pyridine N-oxide 



30 



35 




0 



40 0.39 g of 60% sodium hydride was added to a suspension of 1.20 g (6.5 mmol) of 4-(2-hydroxyethoxy)- 
2,3-dimethylpyridine N-oxide in 40 ml of tetrahydrofuran under cooling with ice in a nitrogen atmosphere to 
obtain a mixture. This mixture was stirred for 0.5 hour, followed by the addition of 0.83 g (6.5 mmol) of 2- 
chloromethylpyridine. The obtained mixture was heated under reflux for 8 hours, cooled and filtered. The 
filtrate was concentrated and purified by silica gel column chromatography (solvent: ethyl acetate/n-hexane 

45 =4:1- CHCb/MeOH = 19 : 1) to obtain 0.61 g of 2,3-dimethyi-4-(2-pyridylmethoxyethoxy)pyridine N- 
oxide. 

^-NMRfCDQa) 5 ; 

2.20(s,3H), 2.50(s,3H), 3.80~4.04(m,2H), 4.04~4.28(m,2H), 4.70(s,2H), 6.60(d,H), 
7.00~7.74(m,3H), &04(d ( H), 8.45(d,H) 

50 
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Preparative Example 9 

2-Hydroxymethy1-3-methyl-4-(2-pyridylmethoxyethoxy)pyhdine 



70 




is A mixture comprising 0.60 g of 2,3-dimethyl-4-(2-pyridylmethoxyethoxy)pyridine N-oxide and acetic 
anhydride was stirred at 100*C for 0.5 hour and cooled, followed by the addition of 40 ml of ethanol. The 
obtained mixture was stirred at a room temperature for 0.5 hour and distilled to remove the solvent. The 
residue was dried in a vacuum to obtain 0.47 g of crude 2-acetoxymethyl-3-methyl-4-(2-pyridylmethox- 
yethoxy)pyridine as an oil. 

20 This crude intermediate was dissolved as such in 1N HCI to obtain a solution. This solution was stirred 
at 100 °C for one hour, cooled, neutralized with a saturated aqueous solution of sodium hydrogencarbonate 
and extracted with 50 ml of dichloromethane twice. The extract was dried over magnesium sulfate and 
filtered. The filtrate was concentrated and purified by silica gel column chromatography (solvent: ehtyl 
acetate) to obtain 0.40 g of 2-hydroxymethyl-3-methyl-4-(2-pyridylmethoxyethoxy)pyridine as a colorless 

25 semicrystal. 

Example 17 

2-[{3-Methyl-4-(2-pyridylmethoxyethoxy)pyridine-2-yl}methylthio3-1H-benzimidazole 

30 



0-(CH,) 2 -0-CH 2 



35 




40 

0.71 g (6 mmol) of thionyl chloride was added to a solution of 0.40 g (1 .5 mmol) of 2-hhdroxymethyl-3- 
methyl-4-(2-pyridylmethoxyethoxy)pyridine in 10 ml of chloroform under cooling with ice to obtain a mixture. 
This mixture was stirred at 0°C for 2 hours. After the completion of the reaction, the mixture was 
45 neutralized with a saturated aqueous solution or sodium hydrogencarbonate and extracted with 50 ml of 
chloroform four times. The extract was dried over magnesium sulfate and filtered. The obtained filtrate was 
concentrated and dried in a vacuum to obtain 0.42 g of crude 2-chloromethyl-3-methyl-4-(2-pyridylmethox- 
yethoxy)pyridine as a semicrystal. 

A mixture comprising 0.40 g of this crude intermediate, 0.18 g of 2-mercapto-lH-benzimidazole, 0.19 g 
so of potassium carbonate and 30 ml of methyl ethyl ketone was heated under reflux in a nitrogen atmosphere 
for 2 hours, cooled and filtered. The filtrate was concentrated and purified by silica gel column chromatog- 
raphy (solvent: ethyl acetate/n-hexane) to obtain 0.38 g of 2-[{3-methyl-4-(2-pyridylmethoxyethoxy)-pyr- 
idine-2-yl}methylthio]-1 H-benzimidazole as a colorless oil. 
'H-NMF^CDCfeJS ; 

55 2.26(S,3H), 3.80~4.04(m,2H), 4.10-4.28 (m,2H), 4.35(s,2H) t 4.70(s,2H), 6.70(d t H), 

6.94-7.20(m,7H), 8.25(d,H), 8.45(d,H) 
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Example 18 

2-[{3-Methyl-4-(2-pyridylmetho^ 

5 



70 




H 0 

75 

0.16 g of m-chloroperbenzoic acid was added to a solution of 0.38 g of 2-[{3-methyl-4-(2-pyridyl- 
methoxyethoxy)pyridine-2-yl}methylthio3-1H-benzimidazole in 20 ml of dichloromethane at -60 *C in a 
nitrogen atmosphere to obtain a mixture. This mixture was stirred for 0.5 hour. After the completion of the 

20 reaction, 0.16 g of triethylamine was added to the reaction mixture. The obtained mixture was heated to 
-10'C, followed by the addition of 30 ml of a saturated aqueous solution of sodium hydrogencarbonate. The 
obtained mixture was stirred at a room temperature for 0.5 hour and extracted with 50 ml of dich- 
loromethane thrice. The extract was dried over magnesium sulfate and filtered. The filtrate was concentrated 
and dried in a vacuum to obtain a crude product. This crude product was crystallized from dich- 

25 loromethane/diethyl ether to obtain 0.31 g of 2-[{3-methyl-4-(2-pyridylmethoxyethoxy)pyridine-2- 
yl}methylsulfinyl]-1H-benzimidazole as a white crystal. 
1 H-NMR(CDCI 3 )5 ; 

2.17(s,3H), 3.83~4.06(m,2H), 4.06-4.34 (m,2H), 4.72(s,2H), 4.64~4.84(m,2H), 6.70- 
(d,H), 7.04 ~7.80(m,7H), 8.27(d ( H), 8.55(d,H) 

30 

Preparative Example 10 

2 ( 3-Dimethyl-4-[2-(2-pyrrolidone)ethoxy3pyridine N-oxide 

35 



40 




45 



0.42 g of sodium hydride was added to 30 cc of N.N-dimethylformamide at a room temperature to 
obtain a mxiture. This mixture was cooled to 0*C, followed by the addition of 0.74 g of 2-pyrrolidone. The 

so obtained mixture was stirred at 80 *C for 1.5 hours and cooled to a room temperature, followed by the 
addition of 1.17 g of 4-(2-chloroethoxy)-2,3-dimethylpyridine N-oxide. The obtained mixture was stirred at 60 
to 80' C for 5 hours and cooled, followed by the addition of 20 cc of a saturated aqueous solution of sodium 
hydrogencarbonate. The obtained mixture was extracted with chloroform. The extract was dried over 
magnesium sulfate and filtered. The filtrate was concentrated to obtain a crude product- This crude product 

55 was purified by silica gel column chromatography to obtain 430 mg of 2,3-dimethyl-4-[2-(2-pyrrolidone)- 
ethoxy]pyridine N-oxide as a yellow crystal. 
1 H-NMR(CDCI 3 )5 ; 

2.2{S,3H), 2.54(s.3H), 1 .9~2.5(m,4H), 3.57(t,J = 7Hz,2H), 3.73(t,J = 6Hz,2H), 4.16 
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(t,J = 6Hz,2H), 6.65(d.J = 7Hz,1H), 8.15(d,J = 7Hz,1H) 

Preparative Example 1 1 
5 2-Chloromethyl-3-methyl-4-[2-(2-pyrroliclone)ethoxy]pyridine 



10 




10 cc of acetic anhydride was added to 0.65 g of 2,3-dimethyl-4-[2-(2-pyrrolidone)ethoxy]pyridine N- 
oxide at a room temperature to obtain a mixture. This mixture was stirred at 90 °C for 2 hours, followed by 
20 the addition of ethanol. The obtained mixture was distilled under a reduced pressure to obtain 0.79 g of 
crude 2-acetoxymethyl-3-methy-4-[2-(2-pyrrolidone)ethoxy]pyridine. 

20 cc of 1N HCI was added to this crude intermediate to obtain a mixture. This mixture was stirred at 
100*C for 2 hours, cooled, neutralized with a saturated aqueous solution of sodium hydrogencarbonate and 
extracted with chloroform. The extract was dried over magnesium sulfate and filtered. The filtrate was 
25 distilled under a reduced pressure to obtain 510 mg of crude 2-hydroxymethyl-3-methyl-4-[2-(2-pyr- 
rolidone)ethoxy]pyridine as an ocherous crystal. 
1 H-NMR(CDCI 3 )5 ; 

2.04(s,3H), 1.9 ~2.6(m,4H), 3.58(t,J = 7 Hz,2H), 3.73(t,J = 6Hz.2H), 4.2- 
(t,J = 6Hz,2H), 4.65(S,2H), 6.7(d,J = 7HZ,1 H), 8.3(d,J=7Hz, 1H) 
30 500 mg of this crude intermediate was dissolved in 10 ml of dichloromethane to obtain a solution. 1.19 
g of thionyl chloride was dropwise added to this solution at -20 0 C. The obtained mixture was stirred at a 
room temperature for 30 minutes, neutralized with a saturated aqueous solution of sodium hydrogencar- 
bonate and extracted with chloroform. The extract was dried over magnesium sulfate and filtered. The 
filtrate was distilled under a reduced pressure to obtain 0.57 mg of crude 2-chloromethyl-3-methyl-4-[2-(2- 
35 pyrrolidone)ethoxy]pyridine as an oil. 
1 H-NMR(CDCI 3 )5 ; 

2.25(s,3H), 1.8 ~2.5(m,4H), 3.54(t,J = 7 Hz,2H), 3.68(t,J = 6Hz,2H), 4.1- 
(t,J = 6Hz,2H), 6.62(d.J = 6Hz,1 H), 8.22(d,J = 6Hz,1 H) 

40 Example 19 

2-[3-Methyl-4{2-(2-pyrrolidone)ethoxy}pyridine-2-yl]methylthio-1H-benzimidazole 



45 



50 




20 cc of methyl ethyl ketone was added to a mixture comprising 0.55 g of 2-chloromethyl-3-methyl-4- 
[2-(2-pyrrolidone)ethoxy]pyridine, 0.3 g of 2-mercapto-1 H-benzimidazole and 0.33 g of potassium carbonate, 
to obtain a mixture. This mixture was heated under reflux for 2 hours and filtered. The filtrate was 

42 



EP 0 654 471 A1 



concentrated to obtain a crude product. This crude product was purified by silica gel column chromatog- 
raphy to obtain 0.27 g of the title compound as a pale yellow crystal. 
'H-NMRfCDCWS ; 

2.26(s,3H), 1.8 ~2.5(m,4H), 3.57(t, J =7 Hz t 2H), 3.7(t,J =6Hz,2H), 4.13- 
5 . .. (t,J=6Hz,2H), 4.34<s,2H), 6.66(d,J = 6Hz,1 H), 7.0 -7.55 (m,4H), 8.25- 

. (d,J = 6Hz,1H) ' 

Example 20 - : 

w 5-Methoxy-2-[3-methyl-4-{2-(2-pyrrol»done)ethoxy>pyridine-2-yl]methylthio-1H-benzimidazole 



CH; 




>~ S-CH: 




Q-(CH 2 ) 2 -N 



v 



The title compound was prepared in a similar manner to that described in Example 19. 
25 1 H-NMR(CDCi 3 )5 ; i 1 

; 2.24(s,3H), 1.9 ~2.5(m.4H), 3.56(t,J = 7 Hz,2H), 3.72(t,J =6Hz,2H), 3.83(s,3H), 

= > • . . 4.17(t,J=6Hz,2H), 4.4(s,2H), 6.6~7.5(m, 4H), 8.35<d,J = 6Hz,lH) 



30 



Example 21 . - v ' 

2-[3-Methyl-4-{2-(2-'pyrrolidone)ethoxy}pyridine-2-yl]m^ H-benzimidazole 



35 



CF: 



\ 




0-(CH,),-N 

v : c "r) 

>-S-CH 2 N 



H 



45 The title compound was prepared in a similar manner to that described in Example 19. 
1 H-NMR(CDCt3) 5 ; 

2.28(S,3H), 1.9 ~2.55(m,4H), 3.57(t,J = 7 Hz,2H), 3.74(t.J -6Hz,2H), 4.2- 
/ . . ■ ' (t.J =6Hz t 2H), 4.4{s,2H), 6.77(d,J =6Hz,1 H), 7.27-7.85 (m,3H), 8.38(d,J = 6Hz,1H) 

50 



55 
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Example 22 

2-[3-Methyl-4-{2-(2'pyrrolidonethoxy}pyridine-2-yl]methylsulfinyl-1H-benzim 



w 



15 



20 



25 



CH: 



0- (CH j) j - N 



H 0 



X) 




0.27 g of 2-[3-methyl-4-{2-(2-pyrro!idone(ethoxy}pyridine-2-yl]methylthio-1H-benzimidazole was dis- 
solved in 20 ml of dichloromethane to obtain a solution. 0.12 g of 95% m-chloroperbenzoic acid was added 
to this solution at -60 *C. The obtained mixture was stirred at -50 to -40 'C for 4 hours, followed by the 
addition of 0.09 g of triethylamine and a saturated aqueous solution of sodium hydrogencarbonate. The 
obtained mixture was extracted with dichloromethane. The extract was dried over magnesium sulfate and 
filtered. The filtrate was concentrated to obtain a crude product. This crude product was crystallized from 
dichloromethane/ether to obtain 0.18 g of the title compound. 
1 H-NMR{CDCI 3 )5 ; 

2.18(s,3H), 1.9 ~2.5(m,4H), 3.53(t,J=7 Hz,2H), 3.73(t,J = 6Hz,2H), 4.16(t,J = 6Hz,2 
H), 4.74(ABq, J = 14Hz f A p = 16Hz.2H), 6.7(d, J = 6 Hz,1H), 7.2 ~7.7(m,4H), 8.25- 
(d,J = 6Hz, 1H) 

Example 23 

5-Methoxy-2-[3-methyl-4-{2-(2-pyrrolidone)ethoxy}pyridine-2-yl]methylsulfinyl-1H-benzimidazole 



35 



40 



ch 3 o 




0-(CH 2 ) 2 -N 

c,, rn ^ 

H 0 



45 



50 



The title compound was prepared in a similar manner to that described in Example 22. 
'H-NMRtCDChJS ; 

2.17(s,3H), 1.9 ~2.5(m,4H), 3.38 -3.78 (m,4H), 3.8(s,3H), 4.1 (t;J = 6Hz,2H), 4.66 
(ABq,J = l3Hz, A v = 12.4Hz.2H), 6.6(d,J=6Hz, 1H), 6.77~7.6(m,3H), 8.17- 
(d.J = 6Hz,lH) 



55 



44 
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25 



30 





Example 24 

2-[3-Methyl-4-{2-(2-pyrroHdone)ethoxy}pyridine-2-yl]methylsulfinyl-5-trffl 



0-(CH,),-» 

CHl rS 

N ' 1 
H 0 

75 

The title compound was prepared in a similar manner to that described in Example 22. 
1 H-NMR(CDCI 3 )6 ; 

2.17(s,3H), 1.8 ~2.55{m,4H), 3.4 -3.8 (m,4H) 4.75(ABq,J = 1 4.3Hz, A 
2 o r = 17.5Hz,2H), 6.69(d,J=6Hz,1H), 7.24~8.0(m,3H), 8.2 (d,J = 6Hz,1H) 

Preparative Example 12 

2-Ch1oromethyl-4-(2-hydroxyethoxy)-3-methylpyridine 



Q- (CH 3 ) 2 -0H 




CH 3 
C1CH,' 1 



35 15 ml of acetic anhydride was added to 25 g of 4-(2-hydroxyethoxy)-2,3-dimethylpyridine N-oxide to 
obtain a solution. This solution was stirred at 90 'C for 2 hours, followed by the addition of ethanol. The 
obtained mixture was distilled under a reduced pressure to obtain 4-(2-acetoxyethoxy)-2-acetoxymethyl-3- 
methylpyridine. 

20 g of sodium hydroxide, 20 ml of water and 50 ml of ethanol were added to this intermediate to 
40 obtain a mixture. This mixture was stirred at a room temperature for 1 0 minutes and distilled to remove the 
ethanol, followed by the addition of 50 ml of a saturated aqueous solution of common salt. The obtained 
mixture was extracted with 2-butanone. The extract was dried over magnesium sulfate and filtered. The 
filtrate was distilled under a reduced pressure to obtain 20 g of 4-(2-hydroxyethoxy)-2-hydroxymethyl-3- 
methylpyridine. 
45 'H-NMF^CDCbjS ; 

2.02(s,3H), 3.9 ~4.2(m,4H), 4.50(s,2H), 6.63(d,J = 6Hz,1 H), 8.15(d,J =6Hz,1 H) 
11.9 g of the 4-(2-hydroxyethoxy)-2-hydroxymethyl-3-methylpyridine prepared above was dissolved in 
200 ml of dichloromethane to obtain a solution. 24 ml of thionyl chloride was dropwise added to this 
solution at O'C. The obtained mixture was stirred at a room temperature for 2 hours and distilled under a 
so reduced pressure to remove the dichloromethane and excess thionyl chloride. A saturated aqueous solution 
of sodium hydrogencarbonate was added to the residue to obtain a mixture. This mixture was extracted with 
chloroform. The extract was dried over magnesium sulfate and filtered. The filtrate was concentrated to 
obtain 10.9 g of 2-chloromethyl-4-(2-hydroxyethoxy)-3-methylpyridine. 
'H-NMRfCDChJS ; 

55 2 3(s,3H), 3.9~4.2(m,4H), 4.69(s,2H). 6.73(d,J = 6Hz,1H), 8.3(d,J =6Hz,1 H) 
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Example 25 



2-[4-(2-Hydroxyethoxy)-3-methy1pyri^ 



5 



OCH 2 CH,OH 



10 



CHaO 




CH 3 



15 



60 ml of ethanol was added to a mixture comprising 0.7 g of 2-chloromethyl-4-(2-hydroxyethoxy)-3- 
methylpyridine, 0.63 g of 2-mercapto-5-methoxy-1H-benzimidazole and 0.16 g of sodium hydroxide to 
obtain a mixture. This mixture was stirred at 60 "C for one hour, concentrated and purified by silica gel 
column chromatography to obtain 1 .08 g of the title compound. 
20 'H-NMFKDMSO-de)* ; 

2.2(s,3H), 3.72(s,3H), 3.6-4.1 (m,4H), 4.6(S,2H), 6.6~7.35(m,4H), 8.14(d,J = 6Hz, 
1H) 

Example 26 

25 

2-[4-(2-Hydroxyethoxy)-3-methylpyridine-2-yl]methylthio-1H-benzimidazole 



The title compound was prepared in a similar manner to that described in Example 25. 
40 1 H-NMR(DMSO-ds) 5 ; 

2.24(s,3H), 3.6 ~4.18(m.4H). 4.7(s,2H), 6.93(d,J = 6Hz,1H), 7.0 -7.6(m.4H), 
8.25 (d,J=6Hz,1H) 



0CH 2 CH 2 DH 



30 



35 




45 



50 



55 
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Example 27 

2-[4-(2-Hydroxyethoxy)-3-methylpyridine-2-yl]methylthio-5-trifluorometh 

OCH 2 CH s OH • 



10 




H 



The title compound was prepared in a similar manner to that described in Example 25. 
1 H-NMR(DMSO-d G )5 ; 

2.25(S,3H), 3.6 ~4.2(m.4H), 4.75(s,2H), 6.96(d,J = 6Hz,1H), 7.3 -7.9(m,3H), 8.25 
(d,J = 6Hz p 1H) 

Example 28 

2-[4-(2-Hydroxyethoxy)-3-methylpyridine-2-yl]methylsulfinyl-5-methoxy-1H-benzimidazole 

OCHaCHaOH 



30 




H 0 



0.9 g of 2-[4-(2-hydroxyethoxy)-3-methylpyridine-2-yl]methylthio-5-methoxy-1 H-benzimidazole was dis- 
solved in a mixture comprising 5 ml of methanol and 80 ml of dichloromethane to obtain a solution. 0.51 g 
of m-chloroperbenzoic acid was added to this solution at -60 *C. The obtained mixture was stirred at -50 to 

40 -40 a C for 4.5 hours, followed by the addition of 0.38 g of triethylamine. A saturated aqueous solution of 
sodium hydrogencarbonate was added to the obtained mixture and the resulting mixture was extracted with 
chloroform. The extract was dried over magnesium sulfate and filtered. The filtrate was distilled under a 
reduced pressure to obtain a crude product. This crude product was crystallized from dich- 
ioromethane/isopropyl ether to obtain 0.58 g of the title compound. 

45 1 H-NMR(DMSO-d G )S ; 

2.17(s.3H) 3.8(s,3H), 3.6-4. t8(m,4H), 4.73(ABq,J = 14Hz, A * = 8Hz,2H), 6.8 
~7.6(m, 4H),8-21(d,J = 6Hz,1H) 



55 
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Example 29 

2-[4-(2-Hydroxyethoxy)-3-methylpyridine-2-yl]methylsulfinyl-1 H-benzimidazole 

0CH 2 CH 2 0H 

CH 3 , 





£ N >-S-CH,^1 

N 4* 
H 0 



15 < .... 

The title compound was prepared in a similar manner to that described in Example 28. 
M +1 :332' '^-Y^^'V/. • -.' 
1 H-NMR(DMSO-d & )6 ; Y' 

: : i * 2.17(s,3H), 3.6 ~4.2(m,4H), 4.74(s,2H), 6.95(d,J = 6Hz,1H), 7.18~7.77(m,4H), 
20 ' V / 8 22 (d,J = 6Hz,2H) 

Example 30 i i : V ' 

2-[4-(2-Hydroxyethoxy)-3-methylpyri^^ 

^y/:^v--- " 0CH 2 CH 2 0H 

.'v\.\,''- /' •:' ' H 0 

35 ■ // t / ' - ' 

The title compound was prepared in a similar manner to that described in Example 28. 
Preparative Example 13 

4-(3-Methoxypropoxy)-2,3-dimethylpyridine N-oxide 




DCHaCHaCHaOCH: 

ChV ■ 




CHa "ft 

50 \f 

o 



55 2.0 g (22 mmol) of 3-methoxypropanol was dissolved in 50 ml of dimethyl sulfoxide to obtain a solution. 
2.7 g (66 mmol) of sodium hydride was added to this solution at a room temperature. The obtained mixture 
was stirred at 60 °C for one hour and cooled to a room temperature by allowing to stand, followed by the 
addition of 3.0 g (19 mmol) of 4-chloro-2,3-dimethylpyridine N-oxide. The obtained mixture was stirred at 
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40 ° C for one hour. After the completion of the reaction, the reaction mixture was distilled to remove the 
dimethyl sulfoxide. The obtained residue was purified by silica gel column chromatography to obtain 760 
mg of 4-(3-methoxypropoxy)-2,3-dimethyipyridine N-oxide. 
^-NMRfCDCbJS ; 

5 2.1(m,2H), 2.2(s,3H), 2.54(s,3H), 3.35(s, 3H), 3.55(t,J = 6Hz,2H), 4.1 (t,J = 6Hz,2H), 

6.65(d,J = 7.4Hz,1 H), 8.1 6(d,J = 7.4Hz,1 H) 

Preparative Example 14 
70 2-Chloromethyl-4-(3-methoxypropoxy)-3-methylpyridine 



75 



CH: 



C1CH 2 N 



0CH 2 CH 2 CH 2 OCH; 




20 

20 ml of acetic anhydride was added to 760 mg (3.6 mmol) of 4-(3-methoxypropoxy)-2,3-dimethyl- 
pyridine N-oxide to carry out the reaction at 90 • C for one hour. The reaction mixture was distilled to 
remove the acetic anhydride, followed by the addition of a saturated aqueous solution of sodium 
25 hydrogencarbonate. The obtained mixture was extracted with chloroform. The extract was concentrated to 
obtain 700 mg of 2-acetoxymethyl-4-(3-methoxypropoxy)-3-methylpyridine as a brown oil. 

500 mg of sodium hydroxide and 15 cc of ethanol were added to the 2-acetoxymethyl-4-(3-methox- 
ypropoxy)-3-methylpyridine prepared above. The obtained mixture was stirred at 50 * C for one hour. After 
\i % y the completion of the reation, the reaction mixture was distilled to remove the ethanol, followed by the 

30 addition of water. The obtained mixture was extracted with chloroform. The obtained chloroform layer was 
concentrated to obtain 450 mg of 2-hydroxymethyl-4-(3-methoxypropoxy)-3-methylpyridineas a brown oil. 
^H-NM^CDCbJS ; 

2.04(s,3H), 2.1(m,2H), 3.35(s,3H), 3.56(t, J = 5.7Hz,2H), 4.12(t,J = 5.7Hz,2H), 4.64- 
(s, 2H), 6.J(d,J = 7Hz,1H), 8.24(d,J =7Hz,1H) 
35 450 mg of the 2-hydroxymethyl-4-(3-methoxypropoxy)-3-methylpyridineprepared above was dissolved 
in 20 ml of dichloromethane to obtain a solution. 760 mg of thionyl chloride was dropwise added to this 
solution at 0 * C. The obtained mixture was stirred at a room temperature for 2 hours. After the completion of 
the reaction, the reaction mixture was distilled to remove the dichloromethane and the thionyl chloride. A 
saturated aqueous solution of sodium hydrogencarbonate was added to the obtained residue. The obtained 
40 mixture was extracted with chloroform. The obtained chloroform layer was concentrated to obtain 470 mg of 
2-chloromethyl-4-(3-methoxypropoxy)-3-methylpyridine as a brown crystal. 
1 H-NMR(CDCI 3 )5 ; 

2.1(m,2H), 2.27{s,3H), 3.36(s,3H), 3.56(t, J = 5.7Hz,2H), 4.l2(t,J = 5.7Hz,2H), 4.69- 
(s, 2H), 6.71(d,J=7Hz,1H), 8.26(d,J = 7Hz,1H) 



50 



55 
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Example 31 



2-[{4-(3-Methoxypropoxy)-3-methylpyridine-2-yl}methylthio]-1H-benzimida20le 



DCHaCHaCHaOCH 



PJ3 




20 cc of ethanol was added to a mixture comprising 280 mg (1.8 mmol) of 2-mercapto-1 H-ben- 
zimidazole, 470 mg (2 mmol) of 2-chloromethyl-4-(3-methoxypropoxy)-3-methylpyridine and 100 mg (2.4 
mmol) of sodium hydroxide. The obtained mixture was stirred at 50 * C for 3 hours. After the completion of 
the reaction, the reaction mixture was distilled to remove the ethanol. The obtained residue was purified by 
silica gel column chromatography to obtain 590 mg of 2-[{4-(3-methoxypropoxy)-3-methylpyridine-2- 
yl}methylthio]-1H-benzimidazole as a pale yellow crystal. 
'H-NMFKCDCfeJS ; 

2.09(t,J = 6.1 Hz,2H), 2.26(s,3H), 3.35(s,3H), 3.56(t,J = 6.1 Hz,2H), 4.13- 
(t,J=6.1Hz,2H), 4.37(s,2H), 6.76(d,J = 6.1Hz,1 H), 7.1 -7.25, (m,2H), 7.5(br,s.2H), 
8.33(d,J = 6.1Hz,1H) 



5 g of 2-[{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylthio]-1 H benzimidazole was dissolved in a 
mixture comprising 100 ml of dichloromethane and 25 ml of diethyl ether to obtain a solution. 2.83 g of 
85% m-chloroperbenzoic acid was added to this solution in portions at -45 • C. After the completion of the 
reaction, 2 g of triethylamine was added to the reaction mixture and the obtained mixture was heated to 
-10* C, followed by the addition of 50 ml of 1N sodium hydroxide. The obtained mixture was stirred at a 
room temperature for 30 minutes. The obtained aqueous layer was washed with 20 ml of dichloromethane 
twice and adjusted to pH 1 1 with a 2 M aqueous solution of ammonium acetate. The aqueous layer was 
extracted with 50 ml of dichloromethane thrice. The obtained dichloromethane layer was washed with 50 ml 
of a saturated aqueous solution of sodium hydrogencarbonate twide, dried over magnesium sulfate and 
distilled to remove the dichloromethane. The obtained oily product was crystallized from dich- 
loromethane/ether to obtain 4.17 g of the title compound as a white crystal. M.p.: 99 to 100 ' C (dec). 

1 H-NMR(CDCI 3 )5 ; 

1.83~2.09(m,2H), 2.13(s,3H). 3.34(s,3H), 3.52(t,J = 6.2Hz,2H), 4.05(t,J = 6.2Hz t 2H), 
4.79(S.2H), 6.70(d,J = 5.7Hz, 1H), 7.07- 7.30(m,2H). 7.30-7.60(br,s,2H), 8.27{d, 
J = 5.7Hz,1H) 



Example 32 



2-{4-(3-Methoxypropoxy)-3-methylpyridine-2-yl}methylsulfinyl-1H>benzimidazole 




0CH 2 CH 2 CH 2 0CH 3 
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Example 33 

Sodium salt of 2-[{4-(3-methoxypropoxy)-3-methylpyridine-2-yltmethylsuHinyl]-1H-benzimidazole 

OCfUCHaCfUOCHa 

CH 3 



15 




Na 0 



500 mg (1.46 mmol) of 24{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylthio]-1H-benzimidazole 
was dissolved in 20 cc of dichloromethane to obtain a solution. 320 mg of 85% m-chloroperbenzoic acid 
was added to this solution in portions at -45 °C. After the completion of the reaction, 370 mg of 
triethylamine was added to the reaction mixture. The obtained mixture was heated to -10*C, followed by 
20 the addition of 30 ml of a saturated aqueous solution of sodium carbonate. The obtained mixture was stirred 
at a room temperature for 30 minutes and extracted with dichloromethane. The extract was dried over 
magnesium sulfate and distilled to remove the dichloromethane. Thus, a crude product was obtained. This 
crude product was dissolved in 14.6 cc of a 0.1 N aqueous solution of sodium hydroxide to obtain a 
solution. This solution was distilled together with 30 cc of ethanol thrice to remove the water as an 
25 azeotropic mixture with ethanol and dried in a vacuum. Ether was added to the obtained residue to 
precipitate a white crystal. This crystal was washed with ether thrice by decantation and dried in a vacuum 
to obtain 530 mg of sodium salt of 2-[{4-{3-methoxypropoxy)-3-methylpyridine-2-yl}methylsulfinyl]-1H- 
benzimidazole. 



M.p.: 140 to 141 *C (dec). 
M +1 : 382 

1 H-NMR(DMSO-d 6 )5 ; 



1 .99(t,J = 6.1 Hz,2H), 2. 1 7(s,3H), 3.25(s,3H), 3.49(t, J = 6.1 Hz,2H), 4.09- 
(t,J = 6.1Hz,2H), 4.56(ABq,J = 14.1Hz, A v = 21 .3Hz,2H), 6.8~ 6.9(m,3H), 
7.4~7.5(m,2H), 8.27(d,J = 5.7Hz, 1H) 



35 



40 



45 



50 



Example 34 

2-[{4-(3-Hydroxypropoxy)-3-methylpyridine-2-yl}methylthio]-1H-benzimidazole 



OCH 3 CH 2 CH 2 DH 




80 ml of ethanol was added to a mixture comprising 1 .39 g (9.27 mmol) of 2-mercaptobenzimidazole, 
2.0 g (9.27 mmol) of 2-chloromethyl-4-(3-hydroxypropoxy)-3-methylpyridineand 0.44 g (lt.1 mmol) of 
sodium hydroxide. The obtained mixture was stirred at 50 *C for one hour. After the completion of the 
55 reaction, the reaction mixture was concentrated. The obtained residue was purified by silica gel column 
chromatography to obtain 1.7 g of the title compound (56%). 
M +1 : 368 
1 H-NMR(DMSO-ds)5 ; 
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1.8 ~2.1(m,2H). 2.24(s,3H), 3.6(t,J = 6Hz, 2H), 4.2(t.J = 6Hz,2H), 4.7(s,2H), 
7.0-7.38 (m,3H), 7.38~7.6(m,2H). 8.35(d,J = 6Hz,1H) 

Example 35 

5 

Sodium salt of 2-[f4-(3-hydroxypropoxy)-3-methylpyridine-2-y)lmethylsulfinyl]-1H-benzimidaz 



OCH2CH2CH2OH 

CH3 

Na 0 



20 1 .0 g (3.04 mmol) of 2-[{4-(3-hydroxypropoxy)-3-methyIpyridine-2-yl}methylthio]-1 H-benzimidazole was 
dissolved in 100 ml of dichloromethane to obtain a solution. 580 mg of 90% m-chloroperbenzoic acid was 
added to this solution at -45 *C. The obtained mixture was stirred for 2 hours. After the completion of the 
reaction, 470 mg of triethylamine was added to the reaction mixture. The obtained mixture was heated to 
-20 0 C. followed by the addition of 30 ml of a saturated aqueous solution of sodium hydrogencarbonate. The 

25 obtained mixture was stirred at a room temperature for 30 minutes and extracted with chloroform. The 
obtained chloroform layer was concentrated to obtain a crude product. This crude product was crystallized 
from dichloromethane/ether to obtain 830 mg of 2-[{4-(3-hydroxypropoxy)-3-methylpyridine-2- 
yl}methylsufinyl]-1 H-benzimidazole. This product was dissolved in 24 ml of 0.1 N aqueous sodium 
hydroxide. The obtained solution was distilled together with ethanol to remove the water as an azeotropic 

30 mixture with ethanol and dried under vacuumizing with a vacuum pump. Ether was added to the obtained 
residue to precipitate a colorless crystal. This crystal was separated by filtration. Thus, 860 mg of the title 
compound was obtained (77%). 
1 H-NMR(DMSO-d 6 )5 ; 

1.7 -2.1(m,2H), 2.16(S,3H), 3.58(t.J = 6Hz, 2H), 4.12(t,J = 6Hz,2H), 4.55- 
35 <ABq,J = 13Hz. A ,=20Hz,2H), 6.7~7.0(m,3H), 7.3~7.6(m, 2H), 8.27- 

(d,J = 6Hz,1H) 

Example 36 

40 2-[{4-(2-Chloroethoxy)-3-methylpyridine-2-yi}methylthio3-1 H-benzimidazole 




OCH2CIUC] 




12.3 g of crude 2-mercaptobenzimidazole, 20 g of 4-(2-chloroethoxy)-2-chloromethyl-3-methylpyridine 
55 hydrochloride and 11 g of sodium hydroxide were dissolved in 300 ml of ethanol to obtain a solution. This 
solution was stirred at 60 *C for 2 hours and distilled under a reduced pressure to remove the ethanol. The 
obtained residue was chromatographed over a silica gel column and eluted with 40% ethyl acetate in 
hexane and then with ethyl acetate to obtain 15.5 g of the title compound as a white solid. 
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1 H-NMR(CDCb) 5 ;2.24(3H,s,CH 3 ), 3.80(2H, t,J = 4Hz,CH 2 ), 4.20(2H,t,J = 4Hz,CH 2 ). 4.40(2H,s,CH 2 ), 6.82- 
<1H,d,J = 6Hz,Py-H), 7.00~7.40(4H,m,Ar-H), 8.28(1 H,d, J = 6Hz, Py-H) 

Example 37 

5 

Sodium salt of 2-[{4-(2-methylthioethoxy)-3-roe^ 

0CH 2 CH 3 SCH 3 

10 C H 3 

Or* 

' 5 Na 0 



0.50 g of the thio ether prepared in Example 35 was dissolved in 20 ml of dichloromethane to obtain a 
20 solution. 0.36 g of m-chloroperbenzoic acid was added to this solution in portions at -50 to -40 *C. After the 
completion of the reaction, 0.21 g of triethylamine was added to the reaction mixture at the same 
temperature. The obtained mixture was heated to -20 ° C, followed by the addition of 28 ml of a 1 N aqueous 
solution of sodium hydrogencarbonate. The obtained mixtures was stirred for 30 minutes and extracted with 
dichloromethane. The extract was washed with a saturated aqueous solution of common salt, dried over 
25 magnesium sulfate and distilled to remove the dichloromethane. 

The obtained crude sulfoxide was dissolved in 10 ml of ethanol, followed by the addition of 1 g of a 
15% aqueous solution of sodium methylmercaptide. The obtained mixture was stirred at 80° C for 4 hours 
and distilled to remove the solvent The residue was chromatographed over a silica gel column and eluted 
with 2% methanol in chloroform containing 1% of triethylamine and then with 10% methanol in chloroform 
30 to obtain a purification product. 7.2 ml of 1 N aqueous sodium hydroxide and 20 ml of ethanol were added 
to this product. The obtained mixture was evaporated to dryness under a reduced pressure to obtain 460 
mg of the title compound. 
M +t : 384 

1 H-NMR(DMSO-dG) 5 ; 2.18(3H,s,CH 3 ), 2.90 (2H,t,J = 7Hz,CH 2 ), 4.24(2H,t,J = 7Hz,CH 2 ), 4.78(2H,s,CH 2 ), 
35 6.80~7.60{4H ( m,Ar-H), 6.98(1 H.d.J = 6Hz,Py-H), 8.30(1 H.d.J =6Hz, Py-H) 

Example 38 

2-[{4-(2-Phenoxyethoxy)-3-methylpyridine-2-yl}methylthio]-1H-benzimidazole 




0CH 2 CH=0 

CH 



45 




WW 2 N 

H 



A mixture comprising 1.0 g of [4-(2-phenoxyethoxy)-3-methylpyridine-2-yl]methanol, 0.60 ml of thionyl 
chloride and 12 ml of dichloromethane was kept at 40 °C for 60 minutes to carry out the reaction. The 
55 reaction mixture was distilled to remove the solvent. Thus, a brown syrupy residue was obtained. 50 ml of 
ethanol, 0.70 g of sodium hydroxide and 1.2 g of 2-mercaptobenzimidazole were added to the residue. The 
obtained mixture was heated at 70 *C for two hours and distilled to remove the ethanol. The obtained 
residue was chromatographed over a silica gel column and eluted with 30% ethyl acetate in hexane and 
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then with ethyl acetate to obtain 1 .2 g of the title compound as a white solid. 
'H-NMRfDMSO-ds) 5 ; 2.22(3H,s), 4.40(2H,s,). 4.70{2H,s), 6.86-7.52(1 OH ,m). 8.28(1H, d,J = 6Hz) 

Example 39 

Sodium salt of 2-[{3-methyl-4-(2-phenoxyethoxy) pyridine-2-yl}methylsulfinyl]-1 H-benzimidazole 



10 



15 




Na 0 



20 0.70 g of the thio ether prepared in Example 37 was dissolved in 200 ml of dichloromethane to obtain a 
solution. 0.39 g of m-chloroperbenzoic acid was added to this solution in portions at -30 to -40 • C. After the 
completion of the reaction, 0.12 g of triethylamine was added to the reaction mixture at the same 
temperature. The obtained mixture was heated to -10°C, followed by the addition of 10 ml of a saturated 
aqueous solution of sodium hydrogencarbonate. The obtained mixture was stirred at -10 to 10 'C for 30 

25 minutes. The obtained dichloromethane layer was washed with a saturated aqueous solution of sodium 
hydrogencarbonate, dried over magnesium salfate and distilled to remove the dichloromethane. The 
obtained residue was dissolved in a mixture comprising 20 ml of ethanol and 1 .8 ml of 1 N aqueous sodium 
hydroxid to obtain a solution. This solution was evaporated to dryness under a reduced pressure. The 
residue was crystallized from ethanol/ether to obtain 0.61 g of the title compound as a light brown solid. 

30 'H-NMR(DMSO-d 6 ) 5 ; 2.17(3H t s), 4.32(4H,s,), 4.36(1 H.d.J = 13Hz), 4.68(1 H.d.J = 13Hz), 6.74-7.44(1 OH ,m), 
8.22(1 H,d,J = 6Hz) 

Example 40 

35 2-[{4-(2-(2-Chloroethoxy)-3-methy!pyridine-2-yl}methylthio]-1 H-benzimidazole and 2-[{4-(2-(2-hydrox- 
yethoxy)ethoxy)-3-methylpyridine-2-yl}methylthio]-1 H-benzimidazole 

.OCH a CHaOCH,CH a Cl 



40 




H 

0CH 2 CH 2 0CH 2 CH,0H 



50 




55 H 
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0.54 g of sodium hydroxide was added to an ethanolic solution of 3.1 g of a crude mixture comprising 
4-[2-(2-chloroethoxy)ethoxy]*2-chloromethyl-3-methylpyridine and 2-chloromethyl-4-[2-(2-hydroxyethoxy)- 
ethoxy]-3-methylpyridine which has been prepared by the chlorination of 2-hydroxymethyl-4-[2-(2-hydrox- 
yethoxy)ethoxy]-3-methyl pyridine and 2.0 g of 2-mercapto-1H-benzimidazole to obtain a mixture. This 
5 mixture was stirred at 60 °C for 1.5 hour, cooled and distilled under a reduced pressure to remove the 
ethanol. The obtained residue was chromatographed over a silica gel column and eluted with ethyl 
acetate/n-hexane and then with methanol/ethyl acetate to obtain 1 .0 g of 2-[{4-(2-(2-chloroethoxy)ethoxy)-3- 
methylpyridine-2-yl}methylthio]-1H-benzimidazole 

1 H-NMR (CDCb) 5 ; 2.28(s,3H), 3.56~4.04(m, 6H), 4.04 -4.32 m,2H), 4.4(s,2H), 6.76 (d,J = 6Hz,1 H), 
w 7.08~7.32<m,3H), 7.4 - 7.68(m,2H), 8.36(d,J = 6Hz,1 H) 

and 1.9 g of 2-[{4-(2-(2-hydroxyethoxy)ethoxy)-3-methylpyridine-2-yl}methylthio]-1H-benzimidazole. 
1 H-NMR(CDCI 3 ) 5 ; 2.24(s,3H), 3.56~4.28(m, 8H), 4.4(s,2H), 6.l2(d,J = 7Hz,1H), 7.04- 7.32{m,2H), 7.4 -7.68- 
(m,2H), 8.32(d,J = 7Hz,1H) 

75 Example 41 

Sodium salt of 2-[{4-(2-(2-chloroethoxy)ethoxy)-3-methylpyridine-2-yl}methylsulfinyl]-1 H-benzimidazole 



0CH 2 CH 2 0CH 2 CH 2 Cl 
CH 3 " 

Na 0 




30 

0.57 g of m-chloroperbenzoic acid was added in portions to a solution of 1.0 g of 2-[{4-(2-(2- 
chloroethoxy)ethoxy)-3-methylpyridine-2-yl}methylthio]-1 H-benzimidazole in 80 ml of dichloromethane un- 
der stirring and dehumidifying at -50 *C. The obtained mixture was stirred for 2 hours and heated to -30 0 C, 
followed by the addition of 0.51 g of triethylamine at the same temperature. The obtained mixture was 

35 made basic with a 2N aqueous solution of sodium carbonate at -10 *C and extracted with dichloromethane. 
The extract was dried over magnesium sulfate and distilled to remove the dichloromethane. Thus, 1.0 g of a 
residue was obtained. This residue was dissolved in 26 ml of 0.1 N aqueous sodium hydroxide, followed by 
the addition of ethanol. The obtained mixture was distilled under a reduced pressure. Ethanol was added to 
the obtained residue and the obtained mixture was again distilled under a reduced pressure to obtain a 

40 residue. Ether was added to this residue to obtain 1 .07 g of a crystal. 

1 H-NMR(DMSO-de ) 5 ; 2.17(s,3H), 3.56-3.96 (m,6H), 4.0-4.28(m,2H), 4.04(d,J = 12.6Hz, 1H),4.68- 
(d,J = 12.6Hz,1H), 6.76 ~8.04(m, 3H), 7.36 ~7.6(m,2H) ( 8.26(d,J = 6Hz,1 H) 



45 



50 



55 



55 
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Example 42 



2-[{4-(3-Ethoxy)propoxy-3-methylpyridine-2-yl}rnethylthio]-1H-benzimicla2ole 



5 



OCH 2 CH a CH a OCH 2 CH 3 



CHj 



X) 

N 



10 




H 



15 



A mixture comprising 4.2 g of {4-(3-ethoxypropoxy)-3-methylpyridine-2-yl}methyl methanesulfonate, 
1.87 g of 2-mercaptobenzimidazole and 30 ml of ethanol was stirred at a room temperature for one hour 
and distilled to remove the ethanol. The obtained residue was purified by silica gel column chromatography 
20 to obtain 0.88 g of the title compound and 5.1 g of methanesulfonate of the title compound. 

iH-NMR(CDCfe) h ; 1.19(t,J=7.0Hz,3H), 1.9 ~2.1(m,2H), 2.24(s,3H), 3.48(q,J = 7.0 Hz,2H), 3.58- 
(t,J = 6.2Hz,2H), 4.11(t,J= 6.2Hz,2H), 4.38(s,2H). 6.73(d.J = 5.7Hz, 1H), 6.97 ~7.20(m,2H), 7.32~7.55(m, 2H). 
8.31(d,J = 5.7Hz,1H) 

25 Example 43 

Sodium salt of 2-[{4-(3-ethoxypropoxy)-3-methylpyridine-2-yl}methylsulfinyl]-1 H-benzimidazole 



0.6 g of 2-[{4-(3-ethoxypropoxy)-3-methylpyridine-2-yl}methylthio]-1 H-benzimidazole was dissolved in 
30 ml of dichloromethane to obtain a solution. 0.37 g of 85% m-chloroperbenzoic acid was added to this 
solution at -45° C. After 2 hours, 0.43 g of triethytamine was added to the obtained mixture, followed by the 
addition of 30 ml of a saturated aqueous solution of sodium hydrogencarbonate. The obtained mixture was 
45 vigorously stirred at a room temperature for one hour and extracted with dichloromethane. The extract was 
dried over magnesium sulfate and filtered. The filtrate was concentrated to obtain a residue. This residue 
was dissolved in 16 ml of 0.1 N aqueous sodium hydroxide and the obtained solution was distilled to remove 
the water. The residue was dried under a reduced pressure and crystallized from ether to obtain 0.54 g of 
the title compound. 

50 'H-NMF^DMSO-ds) 5 ; 1.11(t,J = 7.0Hz,3H). 1.7 ~2.1(m,2H), 2.15(s,3H), 3.2~3.6(m,4H), 3.65(s,3H). 4.09- 
(t,J = 6.2Hz,2H), 4.49 (ABq.J = 11.8Hz, A v = 17.0Hz,2H), 6.65 - 7.0(m,3H), 7.2~7.6<m,2H), 8.2(d,J = 5.6 
Hz,1H) 



30 



DCH 2 CH 2 CH 2 OCH 2 CH 3 



35 




Ka 0 



40 



55 



56 
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Example 44 



2-[{4-(3-Methoxymethoxy)propoxy-3-mefo 



OCH 2 CH 2 CK 2 0CH 2 OCH3 




CH 3 



A mixture comprising 1.8 g of {4-(3-methoxymethoxy)propoxy-3-methylpyridine-2-yl}methyl 
methanesulfonate, 0.76 g of 2-mercaptobenzimidazole, 0.29 g of sodium hydroxide and 50 mi of ethanol 
was stirred at a room temperature for one hour and distilled to remove the ethanol. The obtained residue 
was purified by silica gel column chromatography to obtain 1 .4 g of the title compound. 
iH-NMR(CDCI 3 ) 5 ; 1.9 ~2.2(m,2H). 2.26(s. 3H), 3.33(s,3H), 3.73(t,J = 6.1Hz,2H), 4.16(t,J = 6.1Hz,2H), 4.38- 
(s,2H), 4.62(s, 3H), 6.76(d,J = 5.7Hz,1H), 7.0~7.2(m,2H), 7.3 ~7.6(m,2H), 8.34(d,J = 5.7Hz,1H) 



Sodium salt of 2-[{4-(3-methoxymethoxy)propoxy-3-methylpyridine-2-yl}methylsulfinyl]-1 H-benzimidazole 



0.6 g of 2-[{4-(3-methoxymethoxy)propoxy-3-methylpyridine-2-yl}methylthio]-1 H-benzimidazole was 
dissolved in 40 ml of dichloromethane to obtain a solution. 0.35 g of 85% m-chloroperbenzoic acid was 
added to this solution at -45 *C. After 2 hours, 0.64 g of triethylamine was added to the mixture at -30 'C, 
followed by the addition of 40 ml of a saturated aqueous solution of sodium hydrogencarbonate. The 
obtained mixture was vigorously stirred at a room temperature for 30 minutes and extracted with 
dichloromethane. The extract was dried over magnesium sulfate and filtered. The filtrate was concentrated 
to obtain a residue. This residue was dissolved in 14.4 ml of 0.1 N aqueous sodium hydroxide to obtain a 
solution. This solution was distilled to remove the water and the residue was dried under a reduced 
pressure and crystallized from ether to obtain 0.57 g of the title compound. 

'H-NMRfDMSO-de) 5 ; 1-9 ~2.2(m,2H), 2.17 (s,3H), 3.22(s,3H), 3.63(t,J =5.7Hz,2H), 4.12(t,J = 5.7Hz,2H), 
4.56(s,2H), 4.41- 4.85(2H), 6.84-7.1 (m,3H) t 7.4~7.62(m, 2H), 8.26(d,J = 6.1 Hz,1H) 



Example 45 



OCKjCH 2 CH 2 OCH 2 0CH 3 
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Example 46 

2-[{4-(2-Methoxyethoxy)ethoxy-^^ 

DCH 2 CH 2 OCH,C'H 2 OCH 3 



10 




H 



A mixture comprising 3.0 g of {4-(2-methoxyethoxy)ethoxy-3,5-dimethylpyridine-2-yl}methyl 
methanesulfonate, 1.17 g of 2-mercaptobenzimidazole and 30 ml of ethanol was stirred at a room 
temperature for one hour and distilled to remove the ethanol. The residue was purified by silica gel column 
20 chromatography to obtain 0.8 g of the title compound. 

1 H-NMR(CDCI 3 ) 5 ; 2.28(s,3H), 2.33(s.3H), 3.37(s,3H), 3.5 ~3.9(m.6H), 3.9-4.2 (m,2H), 4.37(s,2H), 7.1 -7.3- 
(m,2H), 7.3 -7.65(m,2H) t 8.24(s.1H) 

Example 47 

25 

Sodium salt of 2-[{4-(2-methoxyethoxy)ethoxy-3,5-dimethylpyridine-2-yl}methylsulfinyl]-1 H-benzimidazole 



0CH 2 CK 2 0CH 2 CH 2 0CH 3 
CBV 1 XH 3 



35 





VS-CH 2 N 
N A 
Ka 0 



40 0.5 g of 2-[{4-(2-methoxyethoxy)ethoxy-3,5-dimethylpyridine-2-yl}methylthio]-1 H-benzimidazole was 
dissolved in 30 ml of dichloromethane to obtain a solution. 0.29 g of 85% m-chloroperbenzoic acid was 
added to this solution at -45 ° C. After 2 hours, 0.34 g of triethylamine was added to the obtained mixture, 
followed by the addition of 30 ml of a saturated solution of sodium carbonate. The obtained mixture was 
vigorously stirred at a room temperature for one hour and extracted with dichloromethane. The extract was 

45 dried over magnesium sulfate and filtered. The filtrate was concentrated to obtain a residue. This residue 
was dissolved in 12 ml of 0.1 N aqueous sodium hydroxide to obtain a solution. This solution was distilled to 
remove the water. The obtained residue was dried under a reduced pressure and crystallized from ether to 
obtain 0.57 g of the title compound. 

'H-NMRCDMSO-dG) 5 ; 2.21{s,6H), 3.25(s,3H), 3.3 -3.7(m,6H), 3.7~4.0(m,2H), 4.39 (ABq.J = 13.2Hz, A 
50 v - 20.7Hz.2H), 6.65 - 6.9(m,2H), 7.2~7.5<m,2H), 8.21 (s,1 H) 
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Example 48 

5-Carboxy-2-[{4-(2-benzyloxy)efo 



10 



15 



OCHaCHaOCIU 

CH 

HOOC 

^ V-S-CK, N 




A mixture comprising 1.26 g of 5-carboxy-2-mercaptobenzimidazole, 1.8 g of 4-(2-benzyloxyethoxy)-2- 
chloromethyl-3-methylpyridine, 0.57 g of sodium hydroxide and 150 ml of methanol was stirred at 50 *C for 
1.5 hours and distilled under a reduced pressure to remove the methanol. The obtained residue was 
20 purified by silica gel column chromatography and recrystallized from a methanol/ethyl acetate mixture to 
obtain 1 .52 g of the title compound. 

^-NMFKDMSO-ds) 5 ; 2.25(s,3H), 3.65-3.9 (m,2H), 4.1 ~4.3(m,2H) ( 4.58(s,2H), 4.74(s,2H), 6.95- 
(d,J = 5.7Hz,lH), 7.32 (s.5H), 7.50(d,J = 8.3Hz,1H), 7.79(dd,J = 1.3Hz,83Hz,1 H), 8.04(s,1H), 8.24(d,J = 
5.7HZ.1H) 

25 

Example 49 

5-Ethoxycarbonyl-2-[{4-(2-benzyloxy)ethoxy-3-methylpyridine-2-yl}methylthio]-1H-benzimidazole 



30 



35 



40 



0CH 2 CH 2 0CH 2 -ITS 
CH: 1 W 

CH 3 CH 2 0 2 C 

Y 

H 





A mixture comprising 1.0 g of 5-carboxy-2-[{4-(2-benzyloxy)ethoxy-3-methylpyridine-2-yl}methylthio]- 
1H-benzimidazole, 200 ml of ethanol and 1 ml of concentrated sulfuric acid was heated under reflux for 4 

45 hours, while dehydrating the system with a molecular sieve. The resulting mixture was neutralized with a 
saturated aqueous solution of sodium carbonate and distilled to remove the ethanol, followed by the 
addition of a saturated aqueous solution of sodium hydrogencarbonate. The obtained mixture was extracted 
with chloroform. The extract was dried over magnesium sulfate and filtered. The filtrate was concentrated to 
obtain a crude product. This crude product was purified by silica gel column chromatography to obtain 0.76 

so g of the title compound. 

1 H-NMR(DMSO-d G ) 5 ; 1 .35(t,J =7.0Hz,3H), 2.25(s,3H), 3.7 ~3.9(m,2H), 4.15 -4.3 <m,2H), 4.24- 
(q,J = 7.0Hz,2H), 4.57(s,2H), 4.75(s,2H), 6.96(d,J = 5.7Hz), 7.32(s,5H), 7.52(d,J =8.5Hz,1H), 7.79- 
(dd,J = 1.3Hz,8.5 Hz,1H), 8.05(d,J = 1.3Hz,1H), 8.24(d,J = 5.7 Hz.tH) 
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Example 50 

Sodium salt of 5-ethoxycarbonyl-2[{4-(2-benzyloxy)ethoxy-3-methylpyridine-2-y1}methy H-ben- 
zimidazole 

OCH 3 CH,0CH, -/^ 
CH, 1 W 

CH»CH 9 0,C 

N A 
Na 0 




0.7 g of 5-ethoxycarbonyl-2-[{4-(2-benzyloxy)-ethoxy-3-methylpyridine-2-yl}methylthio]-1H-ben- 
zimidazole was dissolved in 50 ml of dichloromethane to obtain a solution. 0.3 g of 85% m-chloroperben- 
20 zoic acid was added to this solution at -45 After 2 hours, the obtained mixture was heated to -30 *C, 
followed by the addition of 0.43 g of triethylamine. After 30 minutes, the obtained mixture was heated to 
-10 'C, followed by the addition of 50 ml of a saturated aqueous solution of sodium hydrogencarbonate. The 
obtained mixture was vigorously stirred at a room temperature for 30 minutes and extracted with 
dichloromethane. The extract was dried over magnesium sulfate and filtered. The filtrate was concentrated 
25 and the obtained residue was dissolved in 10 ml of dichloromethane, followed by the addition of 0.056 g of 
60% sodium hydride. The obtained mixture was stirred at a room temperature for 30 minutes and distilled 
to remove the dichloromethane. The obtained residue was crystallized from ether to obtain 0.59 g of the 
title compound. 

k ) iH-NMR(DMSO-d & ) 5 ; 1 ,34(t,J = 7.0Hz,3H), 2.18(s.3H), 3.7 ~3.9(m,2H), 4.1-4.3 (m,2H), 4.24(q,J = 7 0Hz,2H), 

30 4.57(s,3H), 4.65(s,2H), 6.94<d.J = 5.7Hz,1 H), 7.30(s, 5H), 7.50 ~7.86(m,3H), 8.26(d,J = 5.7Hz, 1 H) 

Example 51 

2-[4-(4-Methoxybutoxy)pyridine-2-yl3methylthio-1H-benzimidazole 

35 

0CH 2 CH 2 CH 2 CH 2 0CH 3 

>-S-CH 2 N 
H 

45 

A mixture comprising 2.55 g (0.017 mol) of 2-mercaptobenzimidazole, 5.09 g (0.022 mol) of 2- 
chloromethyl-4-(4-methoxybutoxy)pyridine, 0.84 g (0.020 mol) of 95% sodium hydroxide and 60 ml of 
ethanol was stirred at 40 ° C for 1 .5 hours. After the completion of the reaction, the reaction mixture was 
so distilled to remove the solvent. The obtained residue was purified by silica gel column chromatography 
(ethyl acetate/n-hexane) to obtain 4.13 g of the title compound. 

1 H-NMR(DMSO-ds) 5 ; 1 .43-1.84(m,4H), 3.21 (s,3H), 3.31(t f J = B.2Hz,2H). 3.99(t,J= 6.2Hz,2H), 4.59(s,2H), 
6.75 -6.89(m, 1H), 7.04 ~7.2l(m,2H), 7.25-7.56(m, 2H), 8.31 (d, J = 6.2Hz,1H) 

55 
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Example 52 

Sodium salt of 2-[4-(4-methoxybutoxy)pyridine-2-yl]methylsulfinyl-1 H-benzimidazole 

QCH 2 CH 2 Crl 2 CH,OCH 3 



10 




? 5 

2.06 g (0.006 mol) of 2-t4-(4-methoxybutoxy)pyridine-2-yl]methylthto-1 H-benzimidazole was dissolved in 
80 ml of dichloromethane to obtain a solution. 1.30 g (0.006 mol) of 80% m-chloroperbenzoic acid and 5 ml 
of methanol were added to the solution at -40° C in a nitrogen atmosphere. The obtained mixture was 

20 stirred for 1.5 hours. After the completion of the reaction, 1.0 g of triethylamine was added to the reaction 
mixture. The obtained mixture was heated to -10'C, followed by the addition of 50 ml of a 2N aqueous 
solution of sodium carbonate. The obtained mixture was stirred at a room temperature for 30 minutes and 
extracted with 150 ml of dichloromethane twice. The extract was dried over magnesium sulfate and filtered. 
The filtrate was distilled to remove the solvent and the obtained residue was dried in a vacuum to obtain an 

25 oil. This oil was dissolved in 54 ml of 0.1 N aqueous sodium hydroxide, followed by the addition of ethanol. 
The obtained mixture was distilled to remove the solvent. The obtained residue was washed with ether 
thrice and dried in a vacuum to obtain 2.02 g of the title compound as a white powder. 
1 H-NMR(DMSO-d & ) 5 ; 1.40-1.74(m,4H), 3.17 ~3.40(m,2H), 3.23(s,3H), 3.66~3.88(m, 2H), 4.48- 
(ABq t J = 12.5Hz, A v = 12.7Hz,2H) ( 6.60~7.00(m,3H), 7.35~7.58(m,2H), 8.32(d, J = 6.2Hz,1 H) 

30 

Example 53 



2-[4-(3-Methoxypropoxy)pyridine-2-yl]methylthio-1 H-benzimidazole 




A mixture comprising 1.50 g (0.01 mol) of 2-mercapto-1 H-benzimidazole, 3.20 g (0.015 mol) of 2- 
chloromethyl-4-(3-methoxypropoxy)pyridine, 0.51 g (0.012 mol) of 95% sodium hydroxide and 60 ml of 
ethanol was stirred at 40 °C for 0.5 hour and filtered. The filtrate was concentrated under a reduced 
pressure and purified by silica gel column chromatography (ethyl acetate/n-hexane) to obtain 3.27 g of the 
so title compound as a colorless crystal. 

1 H-NMR(DMSO-d s ) ?> ; 1.62-2.06{m,2H), 3.16 (s,3H), 3.34(t,J = 6.2Hz,2H), 3.97(t,J=6.2 Hz,2H), 4.51(s,2H), 
6.62-6.84(m,1H), 6.88-7.1 6(m,2H), 7.20~7.48(m,2H), 8.20(d,J = 6.2Hz,1H) 
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Example 54 

Sodium salt of 2-[4-(3-methoxypropoxy)pyridine-2-yl]methylsulfinyl"1 H-benzimidazole 

OCHaCHaCHaOCH, 



10 




Na 0 



75 

1.65 g (0.005 mol) oi 2-[4-(3-methoxypropoxy)pyridine-2-yl]methylthio-1H-benztmidazole was dissolved 
in 50 ml of dichloromethane to obtain a solution. 1.08 g (0.005 mol) of 80% m-chloroperbenzoic acid was 
added to the solution at -40 °C in a nitrogen atmosphere. The obtained mixture was stirred for 15 minutes. 
After the completion of the reaction, 0.8 g of triethylamine was added to the reaction mixture. The obtained 

20 mixture was heated to -10*C, followed by the addition of 30 ml of a 2N aqueous solution of sodium 
carbonate. The obtained mixture was stirred at a room temperature for 30 minutes and extracted with 100 
ml of dichloromethane thrice. The extract was dried over magnesium sulfate and filtered. The filtrate was 
concentrated under a reduced pressure and dried in a vacuum. The obtained residue was dissolved in 50 
ml of 0.1 N aqueous sodium hydroxide, followed by the addition of ethanol. The obtained mixture was 

25 distilled to remove the solvent and the residue was washed with ether and dried in a vacuum to obtain 1 .70 
g of the title compound as a white crystal. 

^-NMFKCMSO-de) 5 ; \ 1 .70~1.98(m,2H), 3.22 (s,3H), 3.37<t,J = 6.2Hz,2H), 3.44-3.89 (m,2H), 4.47- 
(ABq,J = 12.3Hz, A * = 10.6Hz, 2H), 6.70 ~6.94(m,4H), 7.42-7.53(m, 2H), 8.32(d,J = 5.8Hz,1H) 

30 Example 55 - \ - / ■ ■ r - • 

2-[4-{3-(2>Methoxyethoxy)prbpoxy}-3-methylpyridine-2-yl3methylthio-1 H-benzimidazole 




35 * • 0CH 2 CH 2 CH 2 0CH2CK 2 0CH 3 

CH 3 



40 



45 2.24 g of triethylamine and 1 .27 g of methanesulfonyl chloride were added to a solution of 1 .4 g of 
crude 2-hydroxymethyl-4-{3-(2-methoxy)}-3-methylpyridine in dichloromethane at -30 'C. The obtained 
mixture was gradually returned to a room temperature, followed by the addition of a saturated aqueous 
solution of sodium hydrogencarbonate. The obtained mixture was stirred for 30 minutes and extracted with 
chloroform. The extract was dried over magnesium sulfate and distilled under a reduced pressure to 

so remove the chloroform. 1.9 g of crude [4-{3-(2-methoxyethoxy)propoxy}-3-methylpyridtne-2-yl]methyl 
methanesulfonate was obtained as a red oil. 0.83 g of 2-mercapto-1 H-benzimidazole was added to this oil. 
The obtained mixture was stirred together with 20 ml of ethanol at a room temperature for 30 minutes, 
followed by the addition of a saturated aqueous solution of sodium hydrogencarbonate. The obtained 
mixture was stirred at a room temperature for 30 minutes and extracted with chloroform. The extract was 

55 dried over magnesium sulfate and distilled under a reduced pressure to obtain a residue. This residue was 
chromatographed over a silica gel column and eluted with ethyl acetate/n-hexane to obtain 1.55 g of an oil. 
1 H-NMR(CDCI 3 ) 5 ; 2.12(q,J = 6.15Hz,2H), 2.25 (s,2H), 3.36(s,3H), 3.56(m,2H), 3.66(t, J =6.15Hz,2H), 4.14- 
(t,J = 6.15Hz,2H), 4.37 (s,2H), 6.77(d,J = 5.72Hz,1H), 7.1-7.25 (m,2H), 7.528(m,2H), 8.33(d.J = 5.72Hz, 1H) 
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Example 56 

Sodium salt of 2-[4-{3-(2-methoxyethoxy)propoxy}-3-methyipyridine-2-yl]methylsulfinyl-1 H-benzimidazole 

0CH 2 CH a CH a 0CH a CH a 0CH, 

CH 3 , 





>-S-CH 2 N 
N I 
Na- 0 



681 mg of 35% m-chioroperbenzoic acid was added in portions to a solution of 1 .3 g of 2-[4-{3-(2- 
methoxyethoxy)propoxy}-3-methylpyridine-2-yl]methyl thio-1 H-benzimidazole in 70 ml of dichloromethane 
under stirring and dehumidifying. The obtained mixture was stirred for 30 minutes, followed by the addition 
of 483 mg of triethylamine. The obtained mixture was heated to -20 ° C, followed by the addition of a 2N 

20 aqueous solution of sodium carbonate. The obtained mixture was stirred at a room temperature for 30 
minutes and extracted with dichloromethane twice. The extract was washed with a saturated aqueous 
solution of sodium hydrogencarbonate, dried over magnesium sulfate and distilled under a reduced 
pressure to obtain a crude oil. 30 ml of 0.1 N aqueous sodium hydroxide and ethanol were added to this oil. 
The obtained mixture gas distilled under a reduced pressure at 40 • C to remove the medium. Ethanol was 

25 again added to the obtained residue and the obtained mixture was distilled under a reduced pressure to 
remove the medium. The obtained residue was crystallized from anhydrous ether to obtain 1.24 g of a 
crystal. 

1 H-NMR(DMSO-d G ) 5 ; 1 .98(q,J = 6.15Hz,2H), 2.15(s,3H), 3.22(s.3H), 3.47(m,4H), 3.56{t.J = 6.15Hz,2H), 4.09- 
(t,J = 6.15Hz, 2H), 4.542(ABq,J = 13.18Hz, A r = 14.74Hz, 1H), 6.8~7.0(m,3H), 7.39 ~7.57(m,2H), 8.27- 
30 (d,J = 5.71Hz,1H) 

Example 57 

2-[{4-(4-Methoxybutoxy)-3-methylpyridine-2-yl}methylthio]-1 H-benzimidazole 

35 

0CH a CH a CH a CH a 0CH 3 

CH 3 . 





H 



45 



61 1 mg of triethylamine and 686 mg of methanesulfonyl chloride were added to a solution of 0.84 g of 
crude 2-hydroxy-4-(4-methoxybutoxy)-3-methylpyridine in 30 ml of dichloromethane at -20 * C under stirring 
and dehumidifying to obtain a mixture. This mixture was gradually brought to a room temperature, followed 

so by the addition of a saturated aqueous solution of sodium hydrogencarbonate The obtained mixture was 
stirred for 30 minutes and extracted with chloroform. The extract was dried over magnesium sulfate and 
distilled under a reduced pressure to remove the chloroform. Thus, a red oil was obtained. 560 mg of 2- 
mercapto-1 H-benzimidazole and 30 ml of ethanol were added to this oil. The obtained mixture was stirred at 
a room temperature for 30 minutes, made basic with a 2N aqueous solution of sodium carbonate and 

55 extracted with chloroform. The extract was dried over magnesium sulfate and distilled under a reduced 
pressure to remove the chloroform. The obtained residue was chromatographed over a silica get column 
and eluted with ethyl acetate/n-hexane to obtain 0.42 g of an oil. 

1 H-NMR(CDCI 3 ) * ; 1.4 -2.16(m,4H), 2.26(s, 3H), 3.35(s,3H), 3.45(t,J = 5.72Hz,2H), 4.06(t, J = 5.72Hz,2H), 
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4.37(s,2H), 6.74 (d,J = 5.71 Hz,1 H), 7.W.25(m,2H), 7.48 ~7.56(m,2H), 8.33(d,J = 5.72Hz,1H) 



Preparative Example 15 



5 [4-(3-(2-Methoxyethoxy)propoxy}-3-methylpyridine-2-yl]methyl methanesulfonate 



CH 3 




0CH a CH 2 CH a 0CH 2 CH a 0CH 3 



10 



0 

II 



CH 3 -S 



DCH 2 



II 
0 



75 



2.24 g of triethylarnine and 1.27 g of methanesulfonyl chloride were added to a solution of 1.4 g of 
crude 2-hydroxy-4-{3-(2-methoxyethoxy)}-3-methylpyridine in dichloromethane at -30 *C to obtain a mix- 
20 ture. This mixture was brought to a room temperature, followed by the addition of a saturated aqueous 
solution of sodium hydrogencarbonate. The obtained mixture was stirred for 30 minutes and extracted with 
chloroform. The extract was dried over magnesium sulfate and distilled under a reduced pressure to 
remove the chloroform. 1 .9 g of a crude red oil was obtained. 

25 Example 58 

2-[4-{3-(2-Methoxyethoxy)propoxy}-3-methylpyridine-2-yl]methylthto-1H-benzimida2ole 



A mixture comprising 1.9 g of crude [4-{3-(2-methoxyethoxy)propoxy}-3-methylpyridine-2-yl]methyl 
methanesulfonate, 0.83 g of 2-mercapto-1 H-benzimidazole and 20 ml of ethanoi was stirred at a room 
temperature for one hour, made basic with a saturated aqueous solution of sodium hydrogencarbonate and 
extracted with chloroform. The extract was dried over magnesium sulfate and distilled under a reduced 
45 pressure. The obtained residue was chromatographed over a silica gel column and eluted with ethyl 
acetate/n-hexane to obtain 1 .5 g of an oily product. 

'H-NMRfCDCb) 5 ; 2.12(q,J=6.2Hz,2H), 2.25 (s,3H), 3.36(s,3H), 3.57(m,2H) 3.66(t, J = 6.2Hz,2H), 4.14- 
(t,J = 6.2Hz,2H), 4.37 (s,2H), 6.77(d,J = 3.1Hz,1H), 7.15(m,2H), 7.53(m,2H), 8.39(d,J = 3 1Hz,1H) 



30 



DCHjCH.CK^CHsCHjOCHa 



35 




40 



SO 



55 
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10 



Preparative Example 16 

2-Chloromethyl-4-(4-rnethoxybutoxy)pyridine 



25 



C1CH 




OCHaCH.CH.CHaOCHj 



5.6 g of crude 2-hydroxymethyl-4-(4-methoxybutoxy)-pyridine was dissolved in 80 ml of chloroform to 
15 obtain a solution. A solution of 3.8 g of thionyl chloride in 10 ml of chloroform was dropwise added to this 
solution at 0*C. The obtained mixture was stirred at 0°C for one hour. After the completion of the reaction, 
the reaction mixture was neutralized with a saturated aqueous solution of sodium hydrogencarbonate and 
extracted with 200 ml of chloroform twice. The extract was dried over magnesium sulfate and filtered. The 
filtrate was distilled to remove the solvent. The obtained residue was dried in a vacuum to obtain 5.09 g of 
20 the title compound as a crude oil. 

^-NMRJCDCb) a ; 1.55~2.05(m,4H), 3.35(s, 3H), 3.38 -3.53(m,2H), 3.91-4.1 7(m, 2H), 4.61 (s,2H), 6.55 
-7.01 (m,2H), 8.36(d,J = 6.2Hz,1 H) 



Preparative Example 17 
2-Hydroxymethyl-4-(4-methoxybutoxy)pyridine 



DCH 2 CKjCHjCH 2 OCH : 



30 




HOCHa N 



35 



5.06 g (0.024 mol) of 4-(4-methoxybutoxy)-2-m ethyl pyridine 1 -oxide was dissolved in 80 ml of acetic 
anhydride to obtain a solution. This solution was stirred at 100'C for one hour, cooled and distilled to 
40 remove the solvent. 150 ml of 1N hydrochloric acid was added to the residue. The obtained mixture was 
stirred at 100°C for one hour, cooled, neutralized with sodium hydrogencarbonate and extracted with 200 
ml of chloroform twice. The extract was dried over magnesium sulfate and filtered. The filtrate was distilled 
to remove the solvent and the residue was dried in a vacuum to obtain 5.66 g of the title compound as a 
crude oil. 

45 'H-NMRfCDCb) 5 ; 1.58~2.08(m,4H), 3.32~3.54(m,2H), 3.34(s,3H), 3.82-4.1 6(m, 2H), 4.69(s,2H), 5.02(s,1H)- 
), 6.54-6.88 (m,2H), 8.30(d,J = 6.2Hz,1 H) 



50 



55 
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Preparative Example 1 8 



4-(4-Methoxybutoxy)-2-methylpyridine 1 -oxide 

OCHaCH jCHjCHjOCHs 



10 




6.77 g (0.065 mol) of 4-methoxybutanol was dissolved in 60 ml of dimethyl sulfoxide to obtain a 
solution. 2.6 g (0.065 mol) of 60% sodium hydride was added to this solution at a room temperature in a 
nitrogen atmosphere. The obtained mixture was heated to 60 *C, stirred for one hour and cooled to a room 
temperature. A solution of 4.66 g (0.032 mol) of 4-chloro-2-methylpyridine 1 -oxide in 20 ml of dimethyl 
sulfoxide was dropwise added to the resulting mixture. The obtained mixture was stirred at 40 *C for one 
hour. After the completion of the reaction, 5 ml of water was added to the mixture and the obtained mixture 
was evaporated to dryness to remove the solvent. 150 ml of water was added to the residue. The obtained 
mixture was extracted with 200 ml of chloroform four times. The extract was dried over magnesium sulfate 
and filtered. The filtrate was distilled to remove the solvent. The residue was purified by silica gel column 
chromatography (ethyl acetate/methanol) to obtain 5.06 g of the title compound as an oil. 
iH-NMR(CDCI 3 ) 5 ; 1.54~2.07(m,4H), 2.52(s, 3H), 3.36<s,3H), 3.44(U = 6.2Hz,2H), 4.01 (t,J = 6.2Hz,2H), 
6.60~6.84(m,2H), 8.14(d,J = 5.3Hz,1 H) 

30 Preparative Example 19 

4-Methoxybutanol 



20 



25 



35 CH 3 OCH 2 CH 2 CH 2 CH 2 OH 

27.04 g (0.3 mol) of 1 ,4-butanediol was dissolved in 150 ml of tetrahydrofuran to obtain a solution. 7.2 g 
(0.18 mol) of 60% sodium hydride was added to this solution at 0*C in a nitrogen atmosphere. The 
obtained mixture was heated under reflux for one hour and cooled to 0°C 21.73 g (0.15 mol) of 98% methyl 

40 iodide was dropwise added to the resulting mixture. The obtained mixture was stirred at a temperature of 
30 *C or below for 1.5 hours. After the completion of the reaction, the reaction mixture was filtered. The 
filtrate was distilled to remove the solvent. 200 ml of water was added to the residue and the obtained 
mixture was washed with 200 ml of n-hexane and extracted with 200 ml of chloroform four times. The 
extract was dried over magnesium sulfate and filtered. The filtrate was distilled to remove the solvent. 14.5 

45 g of the title compound was obtained. 

'H-NMRfCDCb) 5 ; 1.54-1.80(m,4H), 1.71(s, 1H), 3.32(s,3H), 3.34 -3.73(m,4H) 




so 
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Preparative Example 20 
2-Chloromethyl-4-(3-methoxypropoxy)pyridine 



OCHaCHaCHaOCHa 



10 




15 A solution of 2^60 g (0.022 mol) of thionyl chloride in 10 ml of chloroform was dropwise added to a 
solution of 3.64 g (0.018 mol) of 2-hydroxymethyl-4-methoxypropoxypyridine in 60 ml of chloroform under 
cooling with ice. The obtained mixture was stirred for one hour, neutralized with a saturated aqueous 
solution of sodium hydrogencarbonate and extracted with chloroform. The chloroform layer was dried over 
magnesium sulfate and filtered. The filtrate was concentrated under a reduced pressure to obtain 3.23 g of 

20 the title compound as a crude product. 

'H-NMRfCDCb) 5 ! ; 1.80~2.20(m,2H), 3.31(s, 3H), 3.49((t,J = 6.2Hz,2H), 4.07(t,J=6.2 Hz,2H), 4.55(s,2H), 
6.52~6.96(m,2H), 8.26<d,J = 5.3Hz,1 H) 

Preparative Example 21 

25 

2-Hydroxymethyl-4-(3-methoxypropoxy)pyridine 




4.05 g (0.02 mol) of 4-methoxypropoxy-2-methylpyridine 1 -oxide was dissolved in 50 ml of acetic 
anhydride to obtain a solution. This solution was stirred at 90 °C for 0.5 hour and cooled, followed by the 
addition of ethanol. The obtained mixture was concentrated under a reduced pressure, followed by the 
40 addition of 150 ml of 1N hydrochloric acid. The obtained mixture was stirred at 100 °C for one hour, cooled, 
neutralized with sodium hydrogencarbonate and extracted with chloroform. The extract was dried over 
magnesium sulfate and filtered. The filtrate was distilled to remove the solvent. Thus, 3.64 g of the title 
compound was obtained as a crude product. 

1 H-NMR(CDCI 3 ) 5 ; 1 .83~2.20(m,2H), 3.30(s. 3H), 3.49((t,J = 5.3Hz,2H), 4.05(t,J = 5.3 Hz,2H), 4.64(s,2H), 
45 4.70(s,1H), 6.48- 6.86(m,2H), 8.21(d,J = 6.2Hz,1H) 
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Preparative Example 22 

4-(3-Methoxypropoxy)-2-methylpyridine 1 -oxide 



5 



10 



15 



30 



35 




OCHaCHaCHaOCH: 



5.85 g (0.065 mol) of methoxypropanol was dissolved in 60 ml of dimethyl sulfoxide to obtain a solution. 
2.6 g (0.065 mol) of sodium hydride was added to this solution at a room temperature in a nitrogen 
atmosphere. The obtained mixture was stirred at 60 0 C for 0.5 hour. A solution of 4.66 g (0.0325 mol) of 4- 

20 chloro-2-methylpyridine 1 -oxide in 20 ml of dimethyl sulfoxide was dropwise added to the mixture under 
cooling with ice. The mixture was stirred at 40 °C for one hour. After the completion of the reaction, the 
reaction mixture was concentrated under a reduced pressure to obtain a solid. 200 ml of water was added 
to this solid. The obtained mixture was extracted with chloroform and the obtained extract was dried over 
magnesium sulfate and filtered. The filtrate was concentrated under a reduced pressure and purified by 

25 silica gel column chromatography (ethyl acetate/methanol) to obtain 4.09 g of the title compound. 

1 H-NMR(CDCI 3 ) 5 ; 1 .80~2.24(m,2H), 2.48(s. 3H), 3.31(s,3H), 3.48(U = 6.3Hz,2H), 4.02(t,J = 6.3Hz,2H), 
6.50~6.78(m,2H), 8.04(d,J = 7.2Hz,1 H) 



Preparative Example 23 
4-Chloro-2-methylpyridine 1 -oxide 




45 15.4 g (0.1 mol) of 2-methyl-4-nitropyridine 1-oxide was added to 78.5 g (1 mol) of acetyl chloride at 
-10°C. The obtained mixture was stirred under cooling with ice for 0.5 hour. After the completion of the 
reaction, 300 ml of ice-water was added to the reaction mixture. The obtained mixture was neutralized with 
sodium carbonate and extracted with chloroform. The extract was dried over magnesium sulfate and filtered. 
The filtrate was concentrated under a reduced pressure and purified by silica gel column chromatography 

so (ethyl acetate/n-hexane/methanol) to obtain 4.7 g of the title compound. 
1 H-NMR(CDCI 3 ) 5 ; 2.48(s,3H), 6.94~7.30(m, 2H), 8.09(d,J = 7.2Hz,1H) 



55 
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Example 59 



Sodium salt of 2-[{4-(4-methoxybutoxy)-3-methylpyriciine-2-yl}methylsulfinyl3-1 H-benzimidazole 



5 



OCHaCHsCHaCHaOCHa 



10 




Na 0 



75 



0.4 g of 2-[{4-(4-methoxybutoxy)-3-methylpyridine-2-yl}methylthio>1 H-benzimidazole was dissolved in 
40 ml of dichloromethane under dehumidifying to obtain a solution. 227 mg of m-chloroperbenzoic acid was 
added in portions to this solution at -40 ° C The obtained mixture was stirred for 30 minutes, followed by the 

20 addition of 160 mg of triethylamine. The obtained mixture was heated to -20 "C, followed by the addition of 
30 ml of a 2N aqueous solution of sodium carbonate. The obtained mixture was stirred for 40 minutes and 
extracted with dichloromethane. The extract was washed with a saturated aqueous solution of sodium 
hydrogencarbonate, dried over magnesium sulfate and distilled under a reduced pressure to remove the 
dichloromethane. Thus, 0.43 g of an oily product was obtained. This product was dissolved in a mixture 

25 comprising 11.2 ml of 0.1 N aqueous sodium hydroxide and 30 ml of ethanol and the obtained solution was 
distilled under a reduced pressure to remove the solvent. Ethanol was added to the obtained residue and 
the obtained mixture was distilled under a reduced pressure to remove the solvent. The residue was 
crystallized from ethanol/ether to obtain 0.37 g of the title compound as a crystal. 

1 H-NMR(DMSO-d G ) 5 ; 1.84(m,4H), 2.16(s,3H), 3.24(s,3H), 3.38(t,J = 6.2Hz,2H), 4.06(t, J=6.2Hz,2H), 4.55- 
30 (ABq.J = 1 3.2Hz, A v = 1 8.1 Hz,2H) t 6.8 ~6.98(m,3H), 7.4 ~7.6(m, 2H), 8.27(d,J = 5.3Hz,1 H) 

Preparative Example 24 

4-(3-Methoxypropoxy)-2,3,5-trimethy Ipyridine 1 -oxide 



4.5 g (0.05 mol) of methoxypropanol was dissolved in 45 ml of dimethyl sulfoxide to obtain a solution. 
2.0 g of 60% sodium hydride was added to this solution at a room temperature in a nitrogen atmosphere. 
The obtained mixture was heated to 60 • C and stirred for one hour. After the completion of the reaction, a 

so solution of 4.3 g (0.025 mol) of 4-chloro-2,3,5-trimethylpyridine 1 -oxide in 15 ml of dimethyl sulfoxide was 
dropwise added to the reaction mixture at a room temperature. The obtained mixture was stirred at 60 • C 
for 5 hours, cooled and distilled to dryness to remove the solvent. 200 ml of water was added to the 
obtained residue. The obtained mixture was extracted with 150 ml of chloroform five times. The extract was 
dried over magnesium sulfate and filtered. The filtrate was distilled to remove the solvent. The residue was 

55 purified by silica gel column chromatography (ethyl acetate/n-hexane) to obtain 4.27 g of the title compound 
as an oil. 



35 



OCH 3 CHaCHaOCH 3 



40 




0 



45 
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Preparative Example 25 



2-Hydroxymethyl-4-(3-methoxypropoxy)-3,4-climethylpyridine 

5 

OCH 2 CH,CH 2 OCH, 



10 




is 4.25 g (0.019 mol) of 4-(3-methoxypropoxy)-2 ( 3,5-trimethylpyridine 1 -oxide was dissolved in 40 ml of 
acetic anhydride to obtain a solution. This solution was stirred at 100 °C for 30 minutes, cooled and distilled 
to remove the solvent. Thus, an oil was obtained- 50 ml of 1N hydrochloric acid was added to the oil. The 
obtained mixture was stirred at 100*C for one hour, cooled, neutralized with sodium hydrogencarbonate 
and extracted with 150 ml of chloroform thrice. The extract was dried over magnesium sulfate and filtered. 

20 The filtrate was distilled to remove the solvent. The obtained residue was dried in a vacuum to obtain 4.70 g 
of the title compound as a crude oil. 

'H-NMRfCDCIa) 6 ; 1 .80~2.28(m.2H), 2.08(s, 3H), 2.23(s,3H), 3.34(s,3H), 3.58(t,J= 6.2Hz,2H), 3.87- 
(t,J=6.2Hz,2H), 4.57(s, 2H), 8.1 0(s, 1H) 

25 Preparative Example 26 

2-Chloromethyl-4-(3-methoxypropoxy)-3,5-dimethylpyridine 




D€H a CB a CHaDCH 3 




4.70 g of crude 2-hydroxymethyl-4-(3-methoxypropoxy)-3,5-dimethylpyridine was dissolved in 50 ml of 
chloroform to obtain a solution. A solution of 2.7 g of thionyl chloride in 10 ml of chlorloform was dropwise 

40 added to the above solution at 0'C and the obtained mixture was stirred at 0°C for one hour. After the 
completion of the reaction, the reaction mixture was neutralized with a saturated aqueous solution of sodium 
hydrogencarbonate and extracted with 150 ml of chloroform twice. The extract was dried over magnesium 
sulfate and filtered. The filtrate was distilled to remove the solvent. The obtained residue was dried in a 
vacuum to obtain 4.52 g of the title compound as a crude oil. 

45 iH-NMR(CDCI 3 ) 5 ; 1.70~2.20(m,2H), 2.26(s, 3H), 2.34(s,3H), 3.38(s,3H), 3.61(t,J = 6.2Hz,2H), 3.91- 
(t,J = 6.2Hz,2H), 4.67(s, 2H), 8.18(s,1H) 



50 
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Example 60 



2-[4-(3-Methoxypropoxy)-3,4-dimethylpyridine-2-yl]methy)thioMH'benzinniclazole 




0CH 2 CH,CH 3 0CH 3 



A mixture comprising 2.25 g (0.015 mol) of 2-mercaptobenzimidazole, 4.52 g (0.0185 mol) of 2- 
chloromethyl-4-(3-methoxypropoxy)-3,5-dimethylpyridine, 0.63 g (0.015 mol) of 95% sodium hydroxide and 
50 ml of ethanol was stirred at 40* C for 6 hours. After the completion of the reaction, the reaction mixture 
was distilled to remove the solvent. The residue was purified by silica gel column chromatography (ethyl 
acetate/n-hexane) to obtain 4.62 g of the title compound as a pale yellow oil. 



Sodium salt of 2-[4-(3-methoxypropoxy)-3,4-dimethylpyridine-2-yl]methylsulfinyl-1H-benzimidazole 



1.5 g of 2-[4-(3-methoxypropoxy)-3,4-dimethylpyridine-2-yl]methylthio-1H-benzimidazole was dissolved 
in 80 ml of dichloromethane under dehumidifying to obtain a solution. 870 mg of m-chloroperbenzoic acid 
was added to the solution in portions at -40 *C. The obtained mixture was stirred for 30 minutes, followed 
by the addition of 599 mg of triethylamine. The obtained mixture was heated to -20 • C, followed by the 
addition of 80 ml of a 2N aqueous solution of sodium carbonate. The obtained mixture was stirred for one 
hour and extracted with dichloromethane. The extract was washed with a saturated aqueous solution of 
sodium hydrogencarbonate, dried over magnesium sulfate and distilled under a reduced pressure to obtain 
1.4 g of a crystal. 800 mg of the crystal was dissolved in a mixture comprising 21.4 ml of 0.1 N aqueous 
sodium hydroxide and ethanol. The obtained solution was distilled under a reduced pressure to remove the 
solvent. The obtained residue was dissolved in ethanol and the solution was distilled under a reduced' 
pressure to remove the solvent. The obtained residue was crystallized from ethanol/ether to obtain 800 mg 
of a crystal. 

1 H-NMR(DMSO-d6) 5 ; 1 .94(qui,J = 6.2Hz,2H), 2.17(s,3H), 2.19(s,3H), 3.25(s,3H), 3.51 (t,J =6.6Hz,2H), 3.80- 
(t,J=6.6Hz.2H), 4.51 (ABq.J = 13.2Hz, A v = 17.0Hz), 6.8 -6.9 (m.2H), 7.4, -7.7(m,2H), 8.21 (s,1H) 



Example 61 



OCH 2 CH 2 CH,0CH3 




Ka 0 
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Example 62 

2-[4-[3-{(2-Methoxyethoxy)m^ 

QCHaCH'aCHaOCIUOCHaCHiOCHa 

CH 3 . 



10 



15 





1 .8 g of 2-hydroxymethyl-4-[3-{(2-methoxyethoxy)methoxy}propoxy]-3-methylpridine was dissolved in 
40 ml of dichloromethane under dehumidifying to obtain a solution, followed by the addition of 2.47 g of 
triethylamine. 1 .4 g of methanesulfonyl chloride was added to the obtained mixture in portions under cooling 
with ice. The obtained mixture was stirred for 30 minutes, made basic with a saturated aqueous solution of 
20 carbonic acid and extracted with chloroform. The extract was dried over magnesium sulfate and distilled 
under a reduced pressure. The residue was dissolved in 30 ml of ethanol, followed by the addition of 917 
mg of 2-mercapto-1H-benzimidazole and 367 mg of sodium hydroxide. The obtained mixture was stirred at 
a room temperature for 30 minutes and distilled under a reduced pressure to remove the ethanol. The 
obtained residue was chromatographed over a silica gel column and eluted with ethyl acetate/n-hexane to 
25 obtain 2.1 g of the title thio ether compound. 

m-NMFKCDCb) 8 ; 2.1 1(qui,J = 6.2Hz,2H), 2.25(s,3H), 3.35(s,3H), 3.58(m,4H), 3.75(t,J = 6.2Hz,2H), 4.13- 
(t,J = 6.2Hz,2H), 4.38(s,2H), 4.71(s,2H) t 6.75(d,J = 5.7Hz, 1H), 7.1~7.3(m,2H), 7.4~7.6(m,2H), 8.32- 
(d,J = 5.7Hz,1H) : t . s ; . 

30 Example 63 v ■ - 

Sodium salt of 2-[4-[3-{(2-methoxyethoxy)methoxy}propoxy3-3-methylpyridine-2-yl]methylsulfinyl-1 H-ben- 
zimidazole . '[*':: 

35 




45 

1.1 g of 2-f4-[3-{(2-methoxyethoxy)methoxy}propoxy]-3-methylpyridine-2-yl]methylthio-1 H-ben- 
zimidazole was dissolved in 80 ml of dichloromethane under dehumidifying to obtain a solution. 544 mg of 
m-chloroperbenzoic acid was added to this solution in portions at -40 a C. The obtained mixture was stirred 
for 30 minutes, followed by the addition of 379 mg of triethylamine. The obtained mixture was heated to 

so -20 'C, followed by the addition of 40 ml of a 2N aqueous solution of sodium carbonate. The obtained 
mixture was stirred fro 30 minutes and extracted with chloroform. The extract was washed with a saturated 
aqueous solution of sodium hydrogencarbonate, dried over magnesium sulfate and distilled under a 
reduced pressure to remove the solvent. The obtained residue was dissolved in a mixture comprising 24 ml 
of 0.1 N aqueous sodium hydroxide and 40 ml of ethanol. The obtained solution was distilled under a 

55 reduced pressure to remove the solvent, followed by the addition of 40 ml of ethanol. The obtained mixture 
was again distilled under a reduced pressure to remove the ethanol. The residue was crystallized from 
ethanol/ether to obtain 0.98 g of the title compound. 

'H-NMFKDMSO-dO 5 ; 2.02(qui,J = 6.2Hz,2H), 2.17(s,3H), 3.23(s,3H), 3.49(m.4H), 3.65 (t,J =6.2Hz,2H), 4.12- 
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5 



10 



15 



(t,J = 6.2Hz,2H), 4.56 (ABq.J = 21 .1 Hx, A v = 16.8Hz,2H), 4.62(s, 2H), 6.84 ~6.99(m,3H), 7.4 ~7.5(m,2H), 8.28- 
(d,J = 5.7H2,1H) 

Preparative Example 27 

4-(2-Fluoromethoxy)ethoxy-2,3-dimethylpyridine N-oxide 



OCHaCHaOCHaP 

CHa. 




20 0.49 g of sodium hydride was gradually added to a solution of 1.0 g of 4-(2-hydroxyethoxy)-2,3- 
dimethylpyridine N-oxide in 40 ml of dimethylformamide in a nitrogen atmosphere at a room temperature. 
After the stopping of foaming, 1 ml of bromofluoromethane was added to the obtained mixture at -50 *C. 
The resulting mixture was gradually heated and stirred at 15 to 20 'C for 3 hours. Ethanol was added to the 
resulting mixture to consume excess sodium hydride. 5 ml of 1N aqueous hydrochloric acid was added to 

25 the mixture and gaseous nitrogen was passed through the obtained mixture to expel excess 
bromofluoromethane. Water was added to the resulting mixture. The obtained mixture was extracted with 
chloroform and the extract was dried over magnesium sulfate and distilled under a reduced pressure to 
remove the solvent. The residue was chromatographed over a silica gel column and eluted with chloroform 
containing 1 to 5% of methanol to obtain 0.6 g of the title compound. 

30 'H-NMRlCDCh) 5 ; 2.24(s.3H), 2.56(s,3H), 4.24(m,5H), 5.3(d,J =55.8Hz,2H), 6.54 (d,J = 6.2Hz,1H). 8.12- 
(d,J = 6.2Hz,1H) 

Preparative Example 28 

35 4-(2-Fluoromethoxy)ethoxy-2-hydroxymethyl-3-methylpyridine 



CH : 



KOCH* N 



OCHaCHaOCHaP 




45 

A mixture comprising crude 4-(2-fluoromethoxy)-ethoxy-2,3-dimethylpyridine N-oxide prepared from 6.0 
g of crude 4-(2-hydroxyethoxy)-2,3-dimethylpyridine N-oxide and 40 ml of acetic anhydride was stirred 
under heating at 90 to 100°C for 40 minutes and distilled under a reduced pressure to remove the acetic 
anhydride. The residue was made weakly basic with a 2N aqueous solution of sodium carbonate and 

so extracted with chloroform. The extract was dried over magnesium sulfate and distilled under a reduced 
pressure to remove the solvent The obtained residue was dissolved in 30 ml of ethanol, followed by the 
addition of 0.38 g of sodium hydroxide. The obtained mixture was stirred at a room temperature for 30 
minutes, made weakly basic with a saturated aqueous solution of ammonium chloride and extracted with 
chloroform. The extract was dried over magnesium sulfate and distilled under a reduced pressure to 

55 remove the solvent. The residue was chromatographed over a silica gel column and eluted with ethyl 
acetate/n-hexane to obtain 1.2 g of the title compound as a crystal. 

'H-NMR (CDCl 3 ) 5 ; 2.06(s,3H). 4.17(m,4H), 4.64(s,2H), 5.35(d,J = 56.3Hz.2H, 6.71 (d,J = 5.7Hz,1H), 8.30- 
(d,J = 5.7Hz,1H) 
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Preparative Example 29 

{4-(2-Fluoromethoxy)ethoxy-3-methyipyridine-2-yl}methyl methanesulfonate 

0CH 2 CH 2 OCH 2 F 

CH 3 . 

0 



15 




II 

CH 3 -S~0-CH 2 N 
II 
D 



160 mg of methanesulfonyl chloride was dropwise added to a solution of 0.2 g of 4-(2-fluoromethoxy)- 
ethoxy-2-hydroxymethyl-3-methyXpyridine and 143 mg of triethyJamine in 10 ml of chloroform under 
dehumidifying at -50 'C. The obtained mixture was gradually heated to a room temperature, made basic 
with a saturated aqueous solution of sodium hydrogencarbonate and extracted with chloroform. The extract 
20 was dried over magnesium sulfate and distilled to remove the solvent. 0.38 g of the title compound was 
obtained as a crude oil. 

iH-NMR(CDCI 3 ) 5 ; 2.30(s.3H), 3.08(s,3H), 4.2(m,4H), 5.4(d,J = 55.8Hz,2H), 5.38(s, 2H), 6.84(d,J = 6Hz,1H), 
8.36(d,J = 6Hz,1 H) 

25 Example 64 

2-[{4-(2-Fluoromethoxy)ethoxy-3-methylpyridine-2-yl>methylthio]-1H-benzimidazole 

0CH 2 CH 2 0CH 2 F 




40 A mixture comprising crude {4-(2-fluoromethoxy)ethoxy-3-methylpyridine-2-yl}methyl methanesulfonate 
prepared from 0.6 g of 4-(2-fluoromethoxy)ethoxy-2-hydroxymethyl-3-methylpyridine. 0.42 g of 2-mercapto- 
1H-benzimidazole and 30 ml of ethanol was stirred at a room temperature for 30 minutes and distilled under 
a reduced pressure to remove the ethanol. The obtained residue was chromatographed over a silica gel 
column and eluted with methanol/ethyl acetate to obtain 0.3 g of an oily product. 

45 'H-NMFKCDCb) 5 ; 2.25(s.3H) t 2.98(s,3H), 4.l3(m,4H), 4.41 (s.2H), 5.33(d,J = 56.3 Hz,2H), 6.72- 
(d,J=5.7Hz.1H), 7.1 -7.2 (m,2H). 7.4 -7.6(m,2H), 8.32(d,J = 5.7 Hz,1H) 



50 
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Example 65 

Sodium salt of 2-[{4-(2^uoromethoxy)ethoxy-3-methylpyridine-2-yl}nnethylsulfinyl]-1 H-benzimidazole 

OCH2CH2-QCH2F • 



70 




75 

184 mg of m-chloroperbenzoic acid was added in portions to a solution of 0.3 g of 2-[{4-(2- 
f!uoromethoxy)ethoxy-3-methylpyridine-2-yl}methylthio]-1H-benzimidazole in 30 ml of dichloromethane un- 
der stirring and dehumidifying at -40 *C. The obtained mixture was stirred for 30 minutes, followed by the 
addition of 129 mg of triethylamine. The obtained mixture was brought to a room temperature, made weakly 

20 basic with a saturated aqueous solution of sodium hydrogencarbonate and extracted with chloroform. The 
extract was dried over magnesium sulfate and distilled under a reduced pressure to remove the solvent. 
The obtained residue was dissolved in 30 ml of anhydrous tetrahydrofuran in a nitrogen atmosphere to 
obtain a solution. 36.2 mg of 60% sodium hydride was added to this solution at -20 "C. After the 
disappearance of foams, the obtained mixture was distilled under a reduced pressure to remove the 

25 tetrahydrofuran. The residue was crystallized from anhydrous ether to obtain 260 mg of the title compound 
as a crystal. 

1 H-NMR(DMSO-de ) « ; 2.18(s,3H), 4.14(m,4H), 4.56(ABq,J = 13.2Hz, A * = 21.3Hz,2H), 5.37 
(d,J = 56.7Hz,2H), 6.8~7.0(m,3H), 7.4- 7.5(m,2H), 8.29(d,J = 5.3Hz,1H) 

30 Example 66 

2-[[4-{2'(1H-Benzimidazol-2-ylthio)ethoxy)-3-methylpyridine-2-yl]methythio]-1H-benzimidazole 



35 



40 




A mixture comprising 1.34 g (0.004 mol) of 2-[{4-(2-chloroethoxy)-3-methylpyridine-2-yl}methylthio]-1H- 
benzimidazol, 0.53 g (0.0035 mol) of 2-mercapto-1 H-benzimidazole, 0.17 g (0.004 mol) of 95% sodium 
hydroxide and 30 ml of ethanol was stirred at 80 °C for 8 hours. After the completion of the reaction, the 
reaction mixture was filtered to remove inorganic matter. The filtrate was distilled to remove the solvent. The 
50 residue was purified by silica gel column chromatography (ethyl acetate/n-hexane) to obtain 1 .08 g of the 
title compound as a white crystal. 

iH-NMR(DMSO-d G ) 5 ; 2.15(s.3H), 3.73(t,J = 7.1Hz,2H), 4.23(t.J = 7.1 Hz,2H), 4.68(s. 2H), 6.96 ~7.22(m,5H), 
7.32~7.54(m, 4H), 8.25(d,J =5.3Hz, 1H) 

55 



75 
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Example 67 

Disodium salt of 2-[[4-{2-(1 H-ben2imidazol>2-ylsulfinyl)ethoxy)-3-methylpyridine-2-yllmethyl$ulfinyl]-1 H-ben- 
zimidazole 

5 



70 




Na 0 

75 



0.90 g (0.002 mol) of 2-[[4-{2-(1H-ben2imidazol-2-ylthio)ethoxy}-3-methylpyridine-2-yl]methylthio]-1H 
benzimidazole was suspended in 40 ml of dichloromethane to obtain a suspension. Methanol was added to 

20 the suspension, until the suspension became transparent. 0.43 g (0.002 mol) of 80% m-chloroperbenzoic 
acid was added to the resulting mixture in a nitrogen atmosphere at -60 *C. The obtained mixture was 
stirred for 0.5 hour. After the completion of the reaction, 0.5 g of triethylamine was added to the reaction 
mixture. The obtained mixture was heated to -10 °C, followed by the addition of 30 ml of a saturated 
aqueous solution of sodium hydrogencarbonate. The obtained mixture was stirred at a room temperature for 

25 0.5 hour and filtered. The filtrate was extracted with 100 ml of dichloromethane thrice. The extract was dried 
over magnesium sulfate and filtered. The filtrate was distilled to remove the solvent. 0.14 g of the obtained 
residue was dissolved in 0.1 N aqueous sodium hydroxide, followed by the addition of ethanol. The obtained 
mixture was distilled to remove the solvent. The obtained residue was washed with ether to obtain 0.15 g of 
the title compound as a yellow crystal. 

30 1 H-NMR(DMSO-d 6 ) 5 ; 2.18(s,3H), 3.20-3.75 (m,2H), 4.19~4.74(m,4H), 6.68-7.08(m, 5H), 7.16 -7.53(m,4H), 
8.20(d t J = 6.2Hz, 1H) 

Example 68 

35 2-[[4-{2-(Benzothianol-2-ylthio)ethoxy}-3-methylpyridine-2-yl]methylthio]-1H-benzimidazole 



40 



45 




H 



so A mixture comprising 1.34 g (0.004 mol) of 2-[{4-(2-chloroethoxy)-3-methylpyridine-2-yl}methylthio]-1H- 
benzimidazole, 0.59 g (0.0035 mol) of 2-mercaptobenzothiazole, 0.17 g (0.004 mol) of 95% sodium 
hydroxide and 30 ml of ethanol was stirred at 80 °C for 16 hours. After the completion of the reaction, the 
reaction mixture was filtered to remove inorganic matter. The filtrate was distilled to remove the solvent and 
the residue was purified by silica gel column chromatography (ethyl acetate/n-hexane) to obtain 1.20 g of 

55 the title compound as a white crystal. 

1 H-NMR(DMSO-d 6 ) 5 ; 2.08(s,3H), 3.79(t,J = 6.2Hz,2H), 4.40(t,J = 6.2Hz,2H), 4.60(s, 2H), 6.88-7.21 (m,3H), 
7.22-7.50(m,4H), 7.68~8.02(m,2H), 8.16(d,J = 6.2Hz,1H) 



76 
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Example 69 

Sodium salt of 2-[[4-{2-(benzothiazol-2-ylsulfinyl)ethoxy}-3-^^ 
benzimidazole 



w 



15 




20 0.93 g (0.002 mol) of 2-[[4-{2-(benzothiazol-2-ylthio)ethoxy}-3-methylpyridine-2-yl]methylthio3-1 H-ben- 
zimidazoie was suspended in 40 ml of dichloromethane. Methanol was added to the obtained suspension 
until the suspension became transparent. 0.43 g of 80% m-chloroperbenzoic acid was added to the 
resulting mixture in a nitrogen atmosphere at -60 *C. The obtained mixture was stirred for 0.5 hour. After the 
completion of the reaction, 0.6 g of triethylamine was added to the reaction mixture and the obtained 

25 mixture was heated to -10 :C followed by the addition of 30 ml of a saturated aqueous solution of sodium 
hydrogencarbonate. The obtained mixture was stirred at a room temperature for 0.5 hour and extracted with 
100 ml of dichloromethane twice. The extract was dried over magnesium sulfate and filtered. The filtrate 
was distilled to remove the solvent. 0.8 g of the obtained residue was dissolved in 0.1 N aqueous sodium 
hydroxide, followed by the/addition of ethanol. The obtained mixture was distilled to remove the solvent. 

30 The obtained residue was washed with ether to obtain 0.69 g of the title compound. 

1 H-NMR(DMSO-de ) 5 ; 2.06(s,3H), 3.66-4.00 (m,2H), 4.19~4.86<m,4H), 6.74-7.04(m, 3H) ( 7.15 ~7.54(m,4H), 
7.64~7.96<m, 2H), 8.21(d,J =6.2Hz,1H) 

The following compounds of Examples 70 to 91 were prepared in a similar manner to those described 
above. V ' f .V.'.v • ' ... 

35 ' : : "\ ' ' ' ' 

Example 70 >: 

2-[{4-(2-Furanylmethylsulfinyl)ethoxy-3-methylpyridine-2-yl}methylsulfinyi]-1H-benzimidazole 



40 



45 




H * 0 



'H-NMFKDMSO-de) 5 ; 2.36(S,3H), 3.0 -3.5 (m,2H), 4.0 ~4.6(m,4H), 4.73(s,2H), 6.44(s,2H). 7.02- 
(d,J = 5.4Hz,1H), 7.16- 7.2(m,2H), 7.28 -7.76(m,3H), 8.24(d, J =5.4Hz,1H) 
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Example 71 

2-[{4-(2-(1 ,1 -Dioxothiomorpholino))ethoxy-3-methylpyridine-2-yl}methy lthio]-1 H-benzimidazole 

0CH 2 CH 2 -N 



f5 





>-S-CH 2 K 



1 H-NMR(DMSO-d6 ) 5 ; 2.21 (s.3H), 2.99(t,J= 5.8Hz,2H), 3.07(s,8H), 4.16(t,J = 5.8Hz, 2H), 4.68(s,2H), 6.95- 
(d,J=6/IHz,1H), 6.95'~7.2(m,2H), 7.3~7.5(m,2H), 8.23 (d,J =6.1 Hz.lH) 

20 Example 72 

2-[(3-Methyl-4-(2-methylfulfonyl)ethoxy)pyridine-2-yl]methylthio-1H-benzimidazole 

0CH 2 CH 2 S0 2 CK 3 



CH 3 





>-S-CH 2 K 



HC1 



35 1 H-NMR(DMSO-d 6 ) 5 ; 2.28(s,3H), 3.08(s,3H), 3.72(t,J = 6.2Hz,2H), 3.66{t,J = 6.2Hz,2H), 3.94(s,2H), 6.8 -7.6- 
(m,7H),8.6(d,J = 5.7Hz,1H) 

Example 73 
40 2-[{4-(2-Ethoxycarbonylmethoxy)ethoxy^ 

0CH 2 CH 2 0CK 2 COOCH 2 CH 3 



45 




H 0 



1 H-NMR(DMSO-d& ) 5 ; 1.2((t,J = 7.2Hz,3H), 2.16(s,3H), 3.76~4.32<m,8H), 4.73(s, 2H), 6.94(d,J = 5 4Hz,1H), 
7.l2-7.4(m, 2H), 7.5~7.7(m,2H), 8.22(d,J = 5.4Hz. 1H) 
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10 





Example 74 

[{4-(2-Ethoxycarbonylsulfinyl)ethoxy-3-methy[pyridine 2-yl}methylsulfinyl]-1 H-benzimidazole 

0CH 2 CH2SCH 2 C00CH 2 CH3 

CH 3 

V-S-CH 2 N 
N 4- 
H 0 



15 

iH-NMR(DMSO-d 6 ) 5 ; 1.22(t t J=7.2Hz,3H), 2.16 (s,3H), 3.16~3.56(m,2H) t 3.64~4.6(m, 6H, 4.76(s,2H), 7.04- 
(d,J = 7Hz t lH), 7.16 ~7.24(m,2H), 7.32~7.80(m,2H), 8.24(d, J =7Hz,1H) 

Example 75 

20 

2-[[3-Methyl-4-{(2-phenylthio)ethoxy}pyridine-2-yl]methylthio]'1H-benzimid 

0CH,CH a S-f3 
„>-S-CH 2 N 

30 " " ^ 

H 



35 'H-NMFKCDCfe) 5 ;2.08(S,3H), 3.24(t,J=6.1 Hz,2H), 4.06{t,J = 6.1 Hz,2H), 4.38(s.2H), 6.52(d,J = 5.8Hz,1H), 
7.04~7.64{m.10H), 8.23(d,J = 5.8Hz,1 H) 

Example 76 

40 2-[[3-Methyl-4-{(2-pyridylthio)ethoxy>pyridine-2-yl]methylthiol-1 H-benzimidazole 

0CH 2 CH 2 S-/\ 

Vs-chA J 

N 
H 

50 

1 H-NMR(DMSO-de) 5 ;2.14(s ( 3H), 3.6(t.J= 6.lHz,2H), 4.32(t,J = 6.1 Hz,2H), 4.7(s, 2H), 7.0~7.8(m,10H), 8.2 
-8.6{m.2H) 

55 
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Example 77 

2-[[3-Methyl-4-{(2-methylsulfinyl)ethoxy}pyridine-2-yl]methylsultinylh1H-benzimidazole 



OCHaCHaSCHa 

0 



10 





V-S-CHa N 
N 4. 
H 0 



15 



1 H-N M R(DM SO-d& ) 5 ;2.16<s,3H), 2.64(s. 3H), 3.16(m.2H), 4.44(m,2H), 4.78<s, 2H), 7.0(d,J = 5.8Hz,tH), 7.4 
~7.5(m, 2H), 7.5~7.7(m,2H), 8.2(d,J = 5.8Hz, 1H) 

Example 78 

2-[4-{(2-Benzylthio)ethoxy}-3-methylpyridine-2-yllmethylthio]-1 H-benzimidazole 



25 



30 



0CH2CH 




35 iH-NMR(DMSO-d 6 ) 5 ;2.24(s.3H), 2.84(t,J= 5.8Hz,2H), 4.18(t,J = 5.8Hz,2H), 4.68(s, 2H). 6.86- 
(d f J = 6.5Hz,1H), 7.0~7.54(m, 9H), 8.23(d,J = 6.5Hz t 1H) 

Example 79 

40 2-[{4-(2-Methoxy)propoxy-3-methylpyridine-2-yl}methylsulfonyl3-1 H-benzimidazole 



45 



50 



00 



OCHaCHaCHaOCHa 

CHa. 

0 

- K II 

s-cHa' r 

N' II 
H 0 




<H-NMR(DMSO-d&) 8 ;2.0(t.J =7.5Hz,2H), 2.2 (s,3H), 3 28(S,3H). 3.5(t.J =7.5Hz,2H), 4.09(t,J = 7.5HZ.2H). 
5.06(s,2H), 6.92(d, J = 5.4Hz,1H), 7.35 -7.52(m.2H). 7.64- 7.8(m,2H), 8.03(d,J = 5.4Hz,1 H) 
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Example 80 

5-Methoxy-2-(4-(3-methoxypropoxy)-3-rnethylpyridine-2-yl}methylthio-1H-benzirnidazole 



CH: 



OOUCHaCHaOCH; 



CH 3 0 



10 





15 



20 



25 



30 



35 



'H-NMRfCDChH; 



1. 92-2.1 8(m.2H), 2.22(s,3H), 3.31 (S.3H). 3.52<t,J = 6.1 Hz,2H), 3.80(s,3H), 4.09(t,J 
= 6.1Hz,2H) 4.30(s,2H), 6-64-6.81 (m,2H) t 6.97(d,J = 2.2Hz,1H), 7.33(d,J = 8.5Hz), 
8.25 (d,J=5.7Hz,1H) 



Example 81 

5-Methyl-2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl>methylthio-1H-benzi^ 



pu I 

una. 



0CH a CH a CH a 0CH 3 



CH: 




1 H-NMR(CDCI 3 ) 5 ; 



1. 94-2.1 9(m.2H), 2.22(s,3H), 2.42(s,3H), 3.31 (s.3H), 3.52(t.J = 6.1Hz,2H). 4.08(t,J 
= 6.1Hz,2H), 4.31 (s,2H), 6.67(d,J = 5.7Hz, 1H), 6.80 ~7.00(m,1H), 7.15-7.40- 
(m,2H), 8.23(d.J = 5.7Hz,1H) 



Example 82 

45 5,6-Dimethyl-2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl)methylthio-1H-benzimidazole 

OCH 2 CH*CH 2 OCH 3 

CH 3 



50 



55 



CH 3 ' 





>-S-CH/ N 



'H-NMR(CDCb) i ; 



81 
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1. 95-2.1 7(m,2H), 2.24(s,3H), 2.34(s,6H), 3.35(s,3H), 3.55(t,J = 6.2Hz,2H), 4.12(t,J 
= 6.2Hz,2H), 4.35(s,2H), 6.74(d,J =57Hz), 7.29(s,2H), 8.32(d,J = 5.7Hz) 



Example 83 



w 



5-Chloro-2-{4-(3-methoxypropoxy)-3-m^ 

OCH 2 CH 2 CH 2 OCH: 

CH 3 ^ 

■CI 

N 





'H-NMRfCDCbJS ; 



20 



1. 93-2.1 8(m,2H), 2.25(s,3H), 3.35(s,3H), 3.56(t,J = 6,2Hz,2H), 4.l3(t,J = 6.2Hz,2H), 
4.36(S,2H), 6.76(d, J = 5.7Hz,1 H), 7.1 0(dd, J = 8.8Hz,2.2Hz,1 H), 7.42- 
(d,J=&8Hz,1H), 7.50(d,J=2.2Hz,1H), 8.31(d,J = 5.7Hz,1H) 



Example 84 

2-{4-(3-Methoxypropoxy)-3-methylpyridine-2-yl}methylthio-5-trifluoromethyl-1 H-benzimidazole 



30 



CF : 



CH : 



. QCHaCHaCHaOCH 3 





>-S-CHa N 



35 



'H-NMRfCDCbJS ; 

1 .92-2.1 9(m,2H) f 2.27(s,3H), 3.36(s,3H), 3.56(t,J = 5.9Hz,2H), 4.15(t,J = 6.1Hz,2H), 
4.38(s,2H) ( 6.79(d,J = 5.7Hz,lH), 7.23- 7.60(m,2H), 7.71 (s,1H), 8.35(d,J = 5.7Hz, 
1H) 



45 



50 



55 
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Example 85 

Sodium salt of 5-methoxy-2-{4-(3-methoxypropoxy)-3-methy lpyridine-2-yl}methylsulfiny 1-1 H-benzimidazole 

0CH 2 CH 2 CH 2 0CH 3 

CH, 

CHaO 

N 



10 





>-S-CH 2 N 
N I 
Na 0 



15 



25 



30 



*H-NMR(DMSO-d 6 )5 ; 

1.84~2.06(m,2H), 2.14<s,3H), 3.25(s,3H), 3.49(t,J =6.2Hz,2H), 3.72(s,3H), 4.09- 
(t,J = 6.2Hz,2H), 4.53(ABq,J = l2.7Hz, A * = 18.0Hz, 2H), 6.54- 
(dd,J = 8.8Hz t 2.6Hz,1H), 6.91 (d,J = 5.7Hz,1H), 7.00(d,J = 2.6Hz,1H), 7.34(d,J 
= 8.8Hz,1 H), 8.27(d,J = 5.7Hz,1 H) 

Example 86 

Sodium salt of 5-methyl-2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylsulfinyl-1 H-benzimidazole 

0CH 2 CH 2 CH 2 0CK 3 



CH: 




CH: 



VS-CH 2 N 
N I 
Na 0 




35 



1 H-NMR(DMSO-d G ) 5 ; 



1.84~2.05(m,2H), 2.14(s,3H), 2.37(s,3H), 3.25(s,3H), 3.48(t,J = 6.2Hz,2H) ( 4.09- 
(t.J s6.2Hz.2H), 4.53(ABq,J = 12.8Hz, A * = 17.3 Hz,2H), 6.71- 
(dd.J = 7.9Hz,1 .5Hz,1 H), 6.91 (d,J = 5.7Hz,1 H), 7.26(s,1 H), 7.35(d,J = 7.9 
HZ.1H), 8.27(d,J = 5.7Hz,lH) 



Example 87 



45 Sodium salt of 5,6-dimethyl-2-{4-(3-methoxyporpoxy)-3-methylpyridine-2-yl>methylsulfinyl-1H-ben- 
zimidazole 



55 



CH: 




CHa 

>-S-CH 2 
K i 
Na 0 




QCH 2 CH 2 CH 2 OCH : 
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1 H-NMR(DMSO-d 6 )5 ; 



1.82~2.08(m,2H), 2.13(s,3H), 2.27(s,6H), 3.24(s,3H), 3.47(t,J = 6.6Hz,2H), 4.08- 
(t,J = 6.7Hz,2H), 4.54(ABq,J = 1 3.0Hz, A p = 19.8 Hz,2H), 6.90(d,J = 5.7Hz.1H), 
7.25(s,2H), 8.26(d,J=5.7Hz,1H) 



Example 88 

Sodium salt of 5-chloro-2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylsulfinyl-1 H-benzimidazole 



10 



15 



CI 




CH 3 

K 

>-S-CH 2 
N I 
Ka 0 



DCH,CH 2 CH 2 OCH 3 




so 



25 



30 



35 



'H-NMFKDMSO-de) 6 ; 



Example 89 



1.80~2.06(m,2H), 2.13(s,3H), 3.25(s,3H), 3.48(t,J = 6.2Hz,2H), 4.09- 
(t,J = 6.2Hz,2H), 4.54(ABq,J = 12.9Hz, A v = 15.3Hz,2H), 6.65 ~6.92<m,2H), 
7.25~7.50(m,2H), 8.27(d,J =5.3Hz) 



Sodium salt of 2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yi}me 
zimidazole 



CF: 




CH: 



V-S-CHa N 

N I 
Na 0 



0CH a CH s CH 2 0CH : 




40 



'H-NMFKDMSO-ds)* ; 

1.84~2.06(m,2H), 2.14(s.3H), 3.25(s.3H), 3.48(t,J = 6.2Hz,2H), 4.09- 
(t,J = 6.lHz,2H), 4.56(ABq,J = 13.2Hz, A v = 13.5Hz,2H), 6.92 (d,J = 5.3Hz,1H), 
7.01-7.22(m,1H), 7.45- 7.82(m,2H), 8.21 (d.J = 5.3Hz,1 H) 



50 



55 
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Example 90 

2-{4-(3-Methoxypropoxy)-5-methylpyridine-2-yl}methylthio-1H-benzimidazol^ 

OCH 2 CH 2 CH 2 0CH 3 
CH 3 



10 



15 

'H-NMRfCDCb) 5 ; 





V-S-CH, N 
N 
H 



1.90~2.24(m,2H), 2.16(s,3H), 3.31 (s,3H), 3.51 (t,J = 6.2Hz,2H), 4.08(t,J = 6.2Hz,2H), 
4.22<s,2H), 6.74(s.1H), 6.99~7.22(m.2H), 7.32~7.58(m,2H), 8.16(s,1H) 



20 Example 91 

Sodium salt of 2-{4-(3-methoxypropoxy)-5-methylpyridine-2-yl>methylsulfinyMH-benzimidazole 



25 



30 




OCHaCHaCHaOCHa 

>-S-CH 2 N 
N' A 
Ha 0 



35 'H-NMRfDMSO-ds)* ; 

1.56~1.87(m,2H), 2.00(S,3H), 3.16(s,3H), 3.20~3.72(m,4H), 6.l6~6.60(m,2H), 
6.49 (s.1H), 6.68-6.92<m,2H), 7.28~7.50(m, 2H), 8.13(s,1H) 

Example 92 

40 

2-{4-(3-Methoxypropoxy)-3-methylpyridine-2-yl}methylthio-ben20thiazole 

0CH 2 CH a CH 2 0CH3 

C H 3 




A mixture comprising 0.8 g of 2-chloromethyl-4-(3-methoxypropoxy)-3-methylpyridine hydrochloride, 0.5 
g of 2-mercaptobenzothiazole, 0.36 g of sodium hydroxide and 30 ml of ethanol was stirred at a room 
55 temperature for 6 hours and distilled under a reduced pressure to remove the ethanol. The residue was 
purified by silica gel column chromatography to obtain 0.85 g of the title compound as a pale yellow crystal. 
'H-NMRCCDCb) 5 ; 

1.9 -2.2(m.2H). 2.30(s,3H). 3.35(s.3H), 3.56(t.J = 6.1 Hz,2H), 4.10(t,J = 6.1Hz,2H), 
85 
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5 



35 



4.81 (s,2H), 6.70(d,J = 5.7Hz,1H), 7.1 - 7.5(m,2H), 7.5~7.9(m.2H), 8.29(d,J = 5.7 
Hz,1H) 



Example 93 

2-{4-(3-Methoxypropoxy)-3-methylpyridine-2-yl}methylsulfinylbenzothiazole 



40 



45 



CH 



OCH s CH,CH 2 OCH 



3 



3 , 




15 



0.6 g of 2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylthiobenzothiazole was dissolved in 20 ml 
20 of dichloromethane to obtain a solution. 0.36 g of 80% m-chloroperbenzoic acid was added to the solution 
at -45 °C. After one hour, 0.34 g of triethylamine and 30 ml of a saturated aqueous solution of sodium 
hydrogencarbonate were added to the obtained mixture. The resulting mixture was stirred at a room 
temperature for 30 minutes. The dichloromethane layer was separated, washed with a saturated aqueous 
solution of sodium hydrogencarbonate twice, dried over magnesium sulfate and filtered. The filtrate was 
25 concentrated to obtain a residue. This residue was purified by silica gel column chromatography to obtain 
0.17 g of the title compound as a white crystal. 
'H-NMFKCDChJS ';' 

\ : 1.95~2.18(m,2H), 2.20(s,3H), 3.34(s,3H), 3.54{t,J =6.1 Hz,2H), 4.10(t,J =6.1 Hz,2H), 
4.67(s.2H), 6.71(d,J = 5.7Hz,lH), 7.40-7.0 (m,2H), 7.92-8.20(m,2H), 8.25- 
30 " ■* ■ r i.v (d,J= 5.7Hz, 1H) 

Example 94 ? / _ ' 

2-{4-(3-Methoxypropoxy)-3-methylpyridine-2-yl}methylthio-1-methylbenzimidazole 

0CK 2 CH 2 CK,OCH, 



CK 





>-S-CH 2 N 



TH, 



0.5 g of 2-{4-(3-hydroxypropoxy)-3-methylpyridine-2-yl}methylthio-1H-benzimidazole was dissolved in 
30 ml of dimethylformamide to obtain a solution. 0.24 g of 60% sodium hydride was added to the solution 
so at 0°C. The obtained mixture was stirred at 40 °C for one hour and cooled again to 0*C, followed by the 
addition of 0.5 g of methyl iodide. The obtained mixture was stirred at a room temperature for 3 hours. 
Then, a saturated aqueous solution of ammonium chloride was added to the resulting mixture to stop the 
reaction. The reaction mixture was distilled under a reduced pressure to remove the solvent and the residue 
was purified by silica gel column chromatography to obtain 0.3 g of the title compound as a pale yellow 
55 crystal. 

1 H-NMR(CDCI 3 )5 ; 

1. 95-2.21 (m.2H). 2.30(s,3H), 3.35(s,3H), 3.54{t,J = 6.2Hz,2H). 3.67(s,3H), 4.10(t,J 
= 6.2Hz,2H) 4.80(s,2H), 6.68(d,J = 5.7Hz, 1 H), 7.16 ~7.30(m,3H), 7.57-7.80- 
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(m,1H), 8.29(d,J = 5.7Hz,1H) 

Example 95 

5 2-{4-(3-Methoxypropoxy)-3-methylpyridine-2-yl}methylsulftnyl-1-methylbenzi^ 

0CH 2 CH 2 CH 2 0CH3 

ChY 

w 



15 





K 

V-S-CH2 N 
N A 
I 0 
CH 3 



20 0.25 g of 2-{4-(3-methO)cypropoxy)-3-methylpyridine-2-yi}methylthio-1-methylbenzimida2ole was dis- 
solved in 20 ml of dichloromethane to obtain a solution. 0.18 g of 80% m-chloroperbenzoic acid was added 
to the solution at -50 • C. The obtained mixture was stirred for one hour, followed by the addition of 0.14 g of 
triethylamine and 20 ml of a saturated aqueous solution of sodium hydrogencarbonate. The obtained 
mixture was stirred at a room temperature for one hour. The dichloromethane layer was separated, washed 

25 with a saturated aqueous solution of sodium hydrogencarbonate twice, dried over magnesium sulfate and 
filtered. The filtrate was concentrated to obtain a residue. This residue was purified by silica gel column 
chromatography to obtain 0.12 g of the title compound as a pale yellow crystal. 
1 H-NMR(CDCI 3 )6 ; 

1. 98-2.1 2(m,2H), 2.22(s,3H), 3.33(s,3H), 3.53(t,J = 6.2Hz,2H), 3.98(s,3H), 4.06(t,J 
30 = 6.2Hz,2H), 4.96(s,2H), 6.65(d,J = 5.7Hz, 1H), 7.25 ~7.40(m.3H), 7.75-7.87- 

(m ( 1H), 8.15(d,J = 5.7Hz,1H) 

Example 96 

35 1-Ethoxycarbonyl-2-{4-(3-methylpropoxy)-3-methylpyridine-2-yl}methylthiobenzimidazole 

OCHaCHaCHaOCHa 

ChV 

40 




:o 2 ch 2 ch 3 




50 0.8 g of 2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylthio-1H-benzimidazole was dissolved in 
10 ml of dimethylformamide to obtain a solution. 0.23 g of 60% sodium hydride was added to this solution 
at 0*C. The obtained mixture was stirred for 15 minutes. 0.4 g of ethyl chlorocarbonate was dropwise 
added to the resulting mixture at 0 • C. The obtained mixture was stirred at a room temperature for one 
hour. A saturated aqueous solution of ammonium chloride was added to the resulting mixture to stop the 

55 reaction. The reaction mixture was extracted with chloroform. The extract was dried over magnesium sulfate 
and filtered. The filtrate was concentrated to obtain a residue. This residue was purified by silica gel column 
chromatography to obtain 0.82 g of the title compound as a white crystal. 
»H-NMR(CDCl3) 5 ; 
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1.50(t,J = 7.0Hz,3H), 1.95~2.20(m,2H), 2.32(s,3H), 3.36(s.3H), 3.56(t,J = 6.2Hz, 2H), 
4.10(t,J = 6.2Hz,2H), 4.54(q,J = 7.0Hz, 2H), 4.77(s,2H), 6.69(d,J = 5.7Hz ( 1 H), 7.1 
~7.4(m,2H), 7.4~7.7(m,1H), 7.7~7.95(m, 1H), 8.30(d,J = 5.7Hz,1H) 

5 Example 97 

1-Ethoxycarbonyl-2-(4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methy)sulfinylbenzi^ 



0CH 2 CH 2 CH 2 0CH3 



15 




C0 3 CH 2 CH 3 



0.6 g of i-ethoxycarbonyl-2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylthiobenzimidazole was 
dissolved in 20 ml of dichloromethane to obtain a solution. 0.4 g of m-chloroperbenzoic acid was added to 
the solution at -45 "C. After one hour, 0.3 g of triethylamine and 20 ml of a saturated aqueous solution of 
25 sodium hydrogencarbonate were added to the resulting mixture. The obtained mixture was stirred at a room 
temperature for 30 minutes. The dichloromethane layer was separated, washed with a saturated aqueous 
solution of sodium hydrogencarbonate twice, dried over magnesium sulfate and filtered. The filtrate was 
concentrated to obtain a residue. This residue was purified by silica gel column chromatography to obtain 

0. 21 g of the title compound as a yellow oil. 
30 'H-NMF^CDCbJS ; 

1.54(t,J=7.0Hz,3H), 1 .99~2.20(m,2H), 2.30<s,3H), 3.35(s,3H), 3.55(t,J = 6.2Hz, 
2H), 4.06(t,J = 6.2Hz,2H), 4.61 (q.J = 7.0Hz, 2H), 4.74(ABq,J = 12.8Hz, A 
* = 8.6Hz,2H), 6.60(d,J = 5.7Hz,lH), 7.3 ~7.5(m,2H), 7.7 ~8.0(m,2H), 8.03- 
(d,J = 5.7Hz,1H) 

35 

Claims 

1. A pyridine derivative represented by the general formula: 

40 



45 




wherein R 1 and R 2 may be the same or different from each other and each stand for a hydrogen atom, 
a Ci-e alkyl, Ci- S alkoxy, halogenated Ci- 6 alkyl, (Ci- 6 alkoxy)carbonyl or carboxyl group or a 
halogen atom; X stands for a group represented by the formula: -O-, -S- or 

-N- 
I 
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10 



(wherein R 3 stands for a hydrogen atom or a Ci- 6 alkyl, phenyl, benzyl or (Ci- G alkoxy)carbonyl 

group); 

Z stands for 

(J) a group represented by the general formula: 
-0-(CH 2 ) q -R 5 

wherein q stands for an integer of 1 to 3 and R 5 stands for a naphthyl group, which may be 
substituted with a Ci - 6 alkoxy group, a hydroxyl group or a halogen atom; a pyridyl group or a furyl 
group, 

(g) a group represented by the general formula: 
—OR 9 



15 

20 2. 
3. 

25 



30 



wherein OR 9 stands for a phenyl, tolyl, xylyl or naphthyl group, 
n stands for an integer of 0 to 2; m stands for an integer of 2 to 10; and 

J and K may be the same or different from each other and each stand for a hydrogen atom or a Ci -6 
alkyl group, and a pharmaceutical^ acceptable salt thereof. 

A compound according to claim 1 , wherein Z represents a group selected from category 1 . 

A pharmaceutical composition which comprises a pharmacologically effective amount of a pyridine 
derivative according to claim 1 or 2 or a pharmacologically acceptable salt thereof and a pharmacologi- 
cally acceptable carrier. 

A pharmaceutical composition according to claim 3 which comprises 0.1 to 100 g of the pyridine 
derivative or a pharmacologically acceptable salt thereof per unit dose. 

A pharmaceutical composition according to claim 3 or 4 for the treatment or prevention of peptic ulcers. 

The use of a pyridine derivative according to claim 1 or 2 for the manufacture of a medicament for the 
treatment or prevention of peptic ulcers. 



35 



7. A process for producing a compound of general formula I': 



40 




)— S-CH 




,0-(CH 2 ) m -Z 



(I 1 ) 



45 



wherein R\ R 2 , X, J, K, Z and m are as defined in claim 1, 
or a pharmaceutical acceptable salt thereof, 

comprising the step of reacting the compound of formula II with the compound of formula III 



50 



55 




(ID 
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wherein R\ R 2 and X are as defined above 




0-(CH 2 ) m -Z 

(III) 



15 



10 

wherein m, Z, J and K are as defined above and Y represents a halogen atom or a sulfonyloxy 
group, 

and optionally converting the product into a salt. 

8. A process according to claim 7, wherein Y represents chlorine, bromine or iodine. 

9. A process according to claim 7, wherein Y represents an alky I sulfonyloxy group. 

20 10. A process according to claim 9, wherein the alkyl sulfonyloxy group is a methyl sulfonyloxy group or an 
ethyl sulfonyloxy group. 

11. A process according to claim 9, wherein the sulfonyloxy group is an aromatic sulfonyloxy group. 

25 12. A process according to claim 11, wherein the aromatic sulfonyloxy group is a benzene sulfonyloxy 
group or a tosyloxy group. 

13. A process according to any of claims 7 to 12, wherein the reaction is carried out in the presence of an 
acid scavenger. 

30 

14. A process for producing a compound of formula I": 
1 ~ J v 0-(CH 2 ) m -Z 



35 



R 2 




Y-S-CH 2 — ( J)~K (I") 



wherein R\ R 2 , X, J, K, Z and m are as defined in claim 1, 
or a pharmaceutical ly acceptable salt thereof, 
45 comprising the step of reacting the compound of formula I' as defined in claim 7 with an approximately 
equimolar amount of an oxidizing agent, and optionally converting the product into a salt. 

15. A process according to claim 14, wherein the oxidizing agent is selected from hydrogen peroxide, 
peracetic acid, m-chloroperbenzoic acid, sodium hypochlorite or sodium hypobromite. 

50 

16. A process for producing a compound of formula T": 



55 
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5 




(I' ' ') 



wherein R\ R 2 , X, J, K, Z and m are as defined in claim 1, 
or a pharmaceutical ly acceptable salt thereof, 

comprising the step of reacting the compound of formula r as defined in claim 7 with at least two molar 
equivalent amounts of an oxidizing agent, and optionally convering the product into a salt. 

17. A process according to claim 16, wherein the oxidizing agent is selected from hydrogen peroxide, 
peracetic acid, m-chloroperbenzoic acid, sodium hypochlorite or sodium m-periodate. 

18. A process for producing the compound of formula I"': 

20 



25 




(I ' 1 1 ) 



30 7 ' r \' > ' V;' i - 

wherein R\'R 2 , X, J, K, Z and m are as defined in claim 1, 
or a pharmaceutical ly acceptable salt thereof, 

comprising the step of reacting an oxidizing agent with a compound of formula I": 

35 ' . - i; '■' : ■ '. ; 



40 




wherein R\ R 2 , X, J, K, Z and m are as defined above, 
and optionally converting the product into a salt. 

so 19. A process for producing a compound of formula I': 



55 



91 



EP 0 654 471 A1 




y~ S-CH 2 




0-(CH 2 ) m -Z 



(I 1 ) 



wherein R\ R 2 , X, J, K, Z and m are as defined in claim 1, or a pharmaceutical^ acceptable salt 
thereof, 

comprising the step of reacting a compound of formula IV: 




y-s-cH 2 




(IV) 



wherein R\ R 2 , X, K, J and m are as defined above and Hal represents a halogen atom, with a 
compound of formula Z-H, wherein Z is as defined above, 
and optionally converting the product into a salt. 

20. A process according to claim 19, wherein the reaction is carried out in the presence of an acid 
scavenger. 

21. A process for producing a compound of formula I"": 




N 

I 

R 3 



>-S-CH 2 




0-(CH 2 ) m -Z 



(I' 



wherein R\ R 2 , n, J, K, m and Z are as defined in claim 1 and R 3 represents a Ci-g alkyl, phenyl, 
benzyl or (Ct-& alkoxyjcarbonyl group, 
or a pharmaceutically acceptable salt thereof, 
comprising the step of reacting the compound of formula VI: 
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(VI) 



wherein R\ R 2 , n, J, K, m and Z are as defined above, 
with R 3 Hal, wherein Hal represents a halogen atom, and optionally converting the product into a salt. 

22. A process according to claim 21 , which is carried out in the presence of a dehydrohalogenating agent. 
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Description 

TECHNICAL FIELD 

5 Novel pyridine derivatives exhibiting activity in treating or preventing peptic ulcers, pharmaceutical compositions 
containing them, and methods of medical treatment are described. 

BACKGROUND ART 

10 Duodenal and gastric ulcers, known collectively as peptic ulcers, are localized erosions of the mucous membrane 
of the duodenum or stomach, respectively, which expose the underlying layers of the gut wall to the acid secretions of 
the stomach and to the proteolytic enzyme pepsin. They are believed to be caused by autolysis which is caused by an 
imbalance between offensive factors, such as acid or pepsin, and defensive factors, such as resistance of the mucous 
membrane, mucilage secretion, bloodstream or control of the duodenum. Peptic ulceration is the most common disease 

is of the gastro-intestinal tract and it is estimated that approximately 1 0 to 20% of the adult male population will experience 
at some time in their lives. 

Peptic ulcers are cured or prevented by medical treatment, in principle, and many pharmacotherapies have been 
suggested, some with high degrees of success. 

Clinically useful modiatities include H- 2 -blockers, such as cimetidine and ranitidine, as anti-ulcer agents. It has been 
20 noted, more recently, that inhibitors of H + -K + -ATPase, an enzyme specifically present in the parietal cells of the stom- 
ach, can effectively inhibit the secretion of gastric acid in mammals, including man, therefore it has been expected that 
a new class of anti-ulcer agents from this viewpoint will come into existance. More specifically, a wide variety of com- 
pounds having a benzimidazole structure have been proposed. Among these compounds is Omeprazole, currently 
under active development, as the most promising compound; see US. Patent Nos. 4,337,257; 4,255,431; and 
25 4,508,905. These patents describe compounds with a methoxy group in the 4-position of the pyridine ring. Omeprazole, 
having the formula: 



30 



35 




and further 2-(4-methoxyethoxypyridine-2-yl)-methylsulfinyl-5-methyl-1H-benzimidazole in the working examples 
thereof. 

40 Related benzyimidazole-type compounds having anti-ulcer activities are described in published application GB 
2, 134,523 A. More specifically, compounds in Which the 4-position of the pyridine ring is substituted with an alkoxy- 
alkoxy group with each alkoxy group containing 1-2 carbons are described. Example 157 of this patent describes 2- 
(3,5-dime%l-4-methoxyethoxypyridine-2-yl)methylsulfinyl-5-phenyl-1H-benzimidazole. Other substitutions on various 
positions of the benzyl and pyridine rings are also described. 

45 Biological tests reported in tables 4 and 5 of this published application report significant biological effects on gastric 
acid secretion, both in isolated cells and in laboratory animals, when the 4-position on the pyridine ring is substituted 
with a methoxy group. 

Additional benzimidazole-type compounds, in which the substituent at the 4-position on the pyridine ring is a ben- 
zyloxy group, are described in European patent application 0,167,943. 

50 

DISCLOSURE OF THE INVENTION 

The present inventors have discovered a class of novel compounds with a more excellent anti-ulcer activity than 
Omeprazole which is regarded, at the present time, as the most significant benzimidazole-type compound having arrti- 
55 ulcer activity. As a result of intensive studies, it has been found that compounds represented by formula (I) are more 
potent in Inhibiting gastric acid secretion in comparison with Omeprazole. The present invention has been accom- 
plished on the basis of this finding. 

The present invention includes a class of pyridine derivatives represented by the general formula (I): 
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10 

wherein R 1 and R 2 may be the same or different from each other and each stand for a hydrogen atom, a alkyl. 
6 alkoxy, halogenated C<|. 6 alkyl, (C,. 6 alkoxy)carbonyl or carboxyl group or a halogen atom; X stands for a group rep- 
resented by the formula: -O-, -S- or 

15 -N- 

I 

20 (wherein R 3 stands for a hydrogen atom or a C^. 6 alkyl, phenyl, benzyl or (C^ alkoxy)carbonyl group); 
Z stands for 

a group represented by the general formula: 

25 -0-(CH2) q -R 5 

wherein q stands for an integer of 1 to 3 and R 5 stands for a naphthyl group, which may be substituted with a C^. 6 
alkoxy group, a hydroxyl group or a halogen atom; a pyridyl group or a furyl group, 
n stands for an integer of 0 to 2; m stands for an integer of 2 to 10; and 
30 J and K may be the same or different from each other and each stand for a hydrogen atom or a 0^6 alkyl group, 
and a pharmaceutical^ acceptable salt thereof. 

The same definitions for R 1 , R 2 , X, n, J, K, Z and m are used throughout the specification that follows and in the 
appended claims. 

35 Also disclosed are pharmaceutical compositions containing these compounds as the active ingredients) and pro- 
cedures for preventing or treating peptic ulcers in mammals, including humans, using these pharmaceutical composi- 
tions. 

In the definition of the compounds of general formula (I) given above, the C^. 6 alkyl group defined above with 
respect to R 1 , R 2 , R 3 , R 4 , R 6 , A, R 7 , R 8 , J and K in the compound (I) of the present invention nay be a straight-chain or 
40 branched alkyl groups having 1 to 6 carbon atoms. Examples include methyl, ethyl, n-propyl, n-butyl, isopropyl, isobutyl, 
1-methylpropyl, tert-butyl, n-pentyl, 1-ethylpropyl, isoamyl and n-hexyl groups, among which methyl and ethyl groups 
are most preferred. 

The 0^6 alkoxy group and the alkoxy moiety of the Ci. 6 alkoxycarbonyl group defined above with respect to 
R 1 and R 2 may be an alkoxy group derived form the above C-|. 6 alkyl group. Methoxy and ethoxy groups are most pre- 
45 ferred. 

The halogen atom defined above includes chlorine, bromine, iodine or fluorine. R 5 means naphthyl which may be 
substituted with a alkoxy, hydroxyl group or a halogen atom, or R 5 includes pyridyl and furyl groups. 

As for R 1 and R 2 , hydrogens for both and then a combination of a alkyl, inter alia methyl, for R 1 and hydrogen 
for R 2 are preferred. X is preferably -NR 3 where R 3 is hydrogen. A preferred value for n is 1 . The preferred substituents 
so for J and K are both hydrogen or where J is C^e alkyl, inter alia methyl, and K is hydrogen, or when J is hydrogen K is 
C^g alkyl, inter alia methyl. Thus, J or K are independently preferably hydrogen or methyl, most preferably J is methyl 
and K is hydrogen. 

Examples of the pharmaceutically acceptable salt include salts with inorganic acids, such as hydrochloride, hydro- 
bromide, sulfate and phosphate; those with organic acids, such as acetate, malcate, tartrate, methanesulfonate, ben- 
55 zenesutfonate, and toluenesulfonate; and those with amino acids such as arginine, aspartic acid and glutamic acid. 

Some of the compounds according to the present invention can form a salt with a metal such as Na, K, Ca or Mg. 
These metal salts are also included among the pharmaceutically acceptable salts of the present invention. For example, 
compounds represented by the general formula (I), wherein X is a group of 
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and R 3 is a hydrogen atom can be present as a metal salt. 

Although the compounds of the present invention may also be present as a hydrate or as a stereoisomer, it is a mat- 
ter of course that these hydrates and stereoisomers are also included in the scope of the present invention. 

Now, the effect of the compounds of the present invention will be described by referring to the following pharmaco- 
logical experiments. 



Pharmacological Experiment 
15 Inhibition against the activity of H^ K* ATPase 



(1) Preparation of H + -K + ATPase 

Prepared from the fundic glands of a fresh mucous membrane of a pig stomach according to a modified method of 
Saccomani et al. (see Biochem. and Biophys. Acta, 464, 313 (1977)). 



(2) Measurement of the activity of H + -K + ATPase 

The compound of the present invention was incubated at various concentration in a 40 mM Tris-HCI buffer solution 
25 having a pH of 7.40 together with H + -K + ATPase and 10 ng/ml of a protein at 37°C for 30 minutes, followed by the addi- 
tion of 15 mM KCI. After 10 minutes, the ATPase reaction was initiated by the addition of 3 mM of MgCI 2 and ATP. After 
10 minutes, the amount of the released inorganic phosphoric acid was determined according to the method of Yoda and 
Hokin (see Biochem. Biophys. Res. Com., 40. 880 (1970)). 
The test compound was used as a solution in methanol. 
30 The inhibitory effect was determined by subtracting the amount of the released inorganic acid observed with 
respect to the case wherein a solution of a test compound was added from that with respect to the control wherein only 
a solvent was added to determine a difference and dividing this difference by the latter amount and shown by percent- 
age. The inhibitory effect is shown in Table 1 in terms of IC 50 . 

35 (3) The results are shown in Table 1 . 

Table 1 



40 


No. 


Compound ^6vo*fry<?& -2^ 


IC SO (K) 


45 




■ 0-(CK,),-0CH,-A 






A 




1.2X10; 6 


50 












H- 0 





55 



It is apparent from the results of the experiments that the compound of the present invention exhibits a high inhib- 
itory effect on the activity of H + -K + ATPase and is highly safe, so that it can effectively inhibit the secretion of an acid 
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and is therefore effective in the therapy or prevention of human and animal peptic ulcer. 

Further, it should be noted that the compound of the present invention unexpectedly exhibits a faster recovery or 
resumption of gastric acid secretion than Omeprazole. 

At present, this H + -K + ATPase-inhibiting agent is believed to have a more potent inhibitory activity against gastric 
s acid secretion than an H 2 -blocker compound, and thus, in the future, may be the drug of choice for the treatment of 
ulcers. 

But, while more potent inhibitory activity against gastric acid secretion is desirable, too long-lasting inhibition of gas- 
tric acid secretion is not preferable for an anti-ulcer agent. For example, it gives rise to the proliferation of Enterochro- 
maff in-like cells (ECL cell) and formation of carcinoid derived from hypergastrinemia; see "Digestion", vol. 35, suppl 1 , 
w page 42 to 55 (1986); the increase in the gastric bacterial fbra and endogenous production of N-nitro compounds; see 
"Brit. Med. J." ( vol. 289, page 717 (1984); and difficulty in determining the appropriate dosage regimen. 

Thus, an H + -K + ATPase-inhibitory agent which possesses an excellent recovery of gastric acid secretion is most 
preferred. 

The compounds of the present invention are administered for the therapy or prevention of peptic ulcers either orally 

is as powders, granules, capsules or syrup, or parenterally as an injection, or as an external preparation or drop, or as a 
suppository. Although the dose remarkably varies depending upon symptoms, age or kind of ulcer(s), it may be about 
0.01 to 200 mg/kg, preferably 0.05 to 50 mg/kg, still preferably 0.1 to 10 mg/kg a day, and may be administered in a 
single dose or in divided doses, for example from 2 to 4 times a day. 

The drug may be formulated into pharamceuticaJ presentations using conventional formulation procedures. More 

20 specifically, a solid drug for oral application can be prepared by mixing an active principle with filler and, if necessary, 
binder, disintegrating agent, lubricant, coloring agent, corrigent or the like and converting the obtained mixture into a 
tablet, coated tablet, granule, powder or capsule. 

Examples of the filler include lactose, corn starch, sucrose, glucose, sorbitol, crystalline cellulose and silicon diox- 
ide, while those of the binder include polyvinyl alcohol, polyvinyl ether, ethylcellulose, methylcellulose, acacia, traga- 

25 canth, gelatin, shellac, hydroxypropylcellulose, hydroxypropylstarch and polyvinylpyrrolidone. Examples of the 
disintegrating agent include starch, agar, gelatin powder, crystalline cellulose, calcium carbonate, sodium hydrogencar- 
bonate, calcium citrate, dextrin and pectin, while those of the lubricant include magnesium stearate, talc, polyethylene 
glycol, silica and hardened vegatable oils. The coloring agent may be any one which is permitted to be added to drugs. 
Examples of the corrigent include cacao powder, merrtha herb, aromatic powder, mentha oil, borneol and powdered cin- 

30 namon bark. Of course, these tablets and granules may be, if necessary, coated with sugar, gelatin or the like. 

The injection can be prepared by mixing an active principle with pH adjusting agent, buffer, stabilizer, solubilizing 
agent or the like and treating the obtained mixture according to an ordinary process to obtain a subcutaneous, intra- 
muscular or intravenous injection. 

35 Preparation process 

The compound of the present invention can be prepared by various processes, representative examples of which 
will now be described. 

40 preparation process A 



45 




so wherein R 1 , R 2 and X are as defined above 



55 
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J 0-(CH,)„-Z 



•Y-CH.-^-K 

I 



(B) 



wherein m, Z, J and K are as defined above and Y stands for a halogen atom or a sulfonyloxy group 



J 0-(CHi).-Z 



R' ' 



( I') 



oxidation 



J 0-(CH 3 )„-Z 



That is, a compound represented by the general formula (II) is reacted with a halide or sulfonate represented by the 
general formula (III) to obtain a compound represented by the general formula (I*) which is an objective compound of 
the present invention. 

Examples of the halogen atom defined with respect to Y include chlorine, bromine and iodine, while those of the 
sulfonyloxy group include alkylsulfonyloxy groups such as methylsuHonyloxy and ethylsuKonyloxy groups and aromatic 
sulfonyloxy groups such as benzenesulfonyloxy and tosyloxy groups. 

The above reaction is preferably carried out in the presence of an acid scavenger. Examples of the acid scavenger 
include carbonates and hydrocarbonates of alkali metals, such as potassium carbonate, sodium carbonate and sodium 
hydrogencarbonate; alkali hydroxides such as sodium hydroxide and potassium hydroxide and organic amines such as 
pyridine and triethylamine. Examples of the solvent to be used in the reaction include alcohols such as methyl and ethyl 
alcohols, tetrahydrofuran, dioxane, dimethylformamide, dimethyl sulfoxide and mixtures thereof with water. 

The reaction temperature may be from -40°C to the boiling point of the solvent used, preferably from about 0 to 
60°C. 

The obtained compound (V) can be easily oxidized into its suHinyl derivative (0 which is an objective compound of 
the present invention corresponding to a compound of the general formula (I) wherein n is 1 . 

This oxidation can be carried out according to an ordinary process by the use of an oxidizing agent such as hydro- 
gen peroxide, peracetic acid, m-chloroperbenzoic acid, sodium hypochlorite or sodium hypobromite. The solvent to be 
used in the oxidation is generally selected from among dichloromethane, chloroform, benzene, toluene, methanol, eth- 
anol and the like. The oxidation temperature may be from -70°C to the boiling point of the solvent used, preferable from 
-60to25°C. 

Furthermore, a sulfone derivative which is an objective compound of the present invention corresponding to a com- 
pound of the formula (I) wherein n is 2 can be prepared by, for example, the following process: 
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10 



15 



V 



V 



R 1 




J 0-(CH a ) »-Z 



( i:) 



oxidation 



0 




P-(CH,) B -Z 



( I " ) 



20 



25 



30 



wherein R 1 , R 2 , X, J, m and Z are as defined above. 

That is, the thio ether derivative represented by the general formula (l) which is an objective compound of the 
present invention is oxidized into its sulfone derivative represented by the general formula (I'") which is another objec- 
tive compound of the present invention. 

More precisely, the sulfone derivative (!'") which is an objective compound of the present invention can be prepared 
by dissolving the compound (I*) in a solvent selected from among aromatic hydrocarbons such as benzene, toluene and 
xylene; halogenated hydrocarbons such as dichloromethane, chloroform and carbon tetrachloride; water; alcohols such 
as methanol and ethanol; ethyl acetate; acetone; acetic acid and the like to obtain a solution, adding at least twice by 
equivalent as much oxidizing agent selected from among hydrogen peroxide, peracetic acid, m-chloroperbenzoic acid, 
sodium hypochlorite, sodium m-periodate and the like to the solution under cooling with ice or at a room temperature 
and reacting the compound (l) with the oxidizing agent. 

Alternatively, the sulfone derivative (I*") can be prepared by dissolving the sulfoxide derivative (I") obtained by the 
above process in a solvent such as chloroform, adding an oxidizing agent such as m-chloroperbenzoic acid to the 
obtained solution and reacting the sulfoxide derivative (I") with the oxidizing agent. 
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Preparation process B 

V • J <MCH.)*-Kil 

R* • . _ ... 

Z-.K (V) 



15 



SO 



R'^ .' .. . J 0-(CK,).-Z 
• R 



. 0 

^-S-CH.-^-K . (I") 



' oxidation 



R 1 .0 J 0-(CK,) fc -Z 




R 1 ' 



wherein R 1 , R 2 , X, m, J, K and Z are as defined above and Hal stands for a halogen atom. 

30 That is, an objective compound represented by the general formula (I) can be prepared by reacting a halide repre- 
sented by the general formula (IV) with an alcohol, thiol or amine represented by the general formula: Z-H (V). This 
reaction is preferably carried out in the presence of an acid scavenger. Examples of the acid scavenger include carbon- 
ates and hydrogencarbonates of alkali metals, such as potassium carbonate and sodium carbonate; alkali hydroxides 
such as sodium hydroxide and potassium hydroxide and triethylamine. Examples of the solvent to be used in the reac- 

35 tion include ethers such as tetrahydrofuran and dioxane; ketones such as acetone and methyl ethyl ketone; benzene 
homologues such as benzene, toluene and xylene; acetonitrile; dimethylformamide; dimethyl sulfoxide and hexameth- 
ylphosphoric triamide. The reaction may be carried out either under cooling with ice or at a temperature not exceeding 
the boiling point of the solvent used. 

The obtained compound (0 which is an objective compound of the present invention can be oxidized into its sulfinyl 

40 derivative represented by the general formula (I") in a similar manner to that described above in Preparation process A. 

Preparation process C 

A compound represented by the general formula (I) wherein X is a group represented by the formula: 



45 



50 



55 



-N- 
'3 



(wherein R 3 is a group selected from among those defined above except a hydrogen atom) can be prepared by the fol- 
lowing process: 
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0-(CH a )„-Z 



5 



X 



(VI) 



10 



R 3 Hal 



15 



V 




0-(CH,)*-Z 



( I - ) 



20 



25 wherein R 1 , R 2 , n, J, K, m and Z are as defined above; Hal stands for a halogen atom and R 3 is a group selected 

from among those defined with respect to R 3 of the formula (I) except a hydrogen atom, i.e. , a C^e alkyl, phenyl, benzyl 
or alkoxycarbonyl group. 

That is, a compound represented by the genera! formula (!"") which is an objective compound of the present inven- 
tion can be prepared by condensing a compound represented by the general formula (VI) with a halide represented by 

30 the general formula (VII) according to an ordinary process. 

This condensation is carried out in the absence of any solvent or in an organic solvent inert to the condensation 
selected from among benzene, ethanol, xylene, tetrahydrofuran, chloroform, carbon tetrachloride, dimethylformamide 
and the like either at a room temperature or under cooling with ice or heating for several hours according to an ordinary 
process. The condensation can be expedited by the use of a dehydrohalogenating agent selected from among inor- 

35 ganic salts such as sodium hydrogencarbonate, potassium carbonate, sodium carbonate and caustic soda or organic 
bases such as triethylamine, pyridine, pyrimidine and diethylaniline. 

Further, the thio ether derivative represented by the general formula (I""), wherein n is 0, which has been prepared 
by condensing a compound represented by the general formula (VI), wherein n is 0, with a halide (VII) can be easily 
oxidized into the corresponding sulfoxide (n = 1) or sulfone (n = 2) derivative according to the same process as that 

40 described above. 

Process for the preparation of starting materials 

The compound represented by the general formula (III) to be used in the Preparation process A as a starting mate- 
45 rial can be prepared by, for example, the following process: 



50 
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Hal 




(YSI) 



(Step 1) 



H0-(CH*) a -Z (K) 



(Step 2) 



0-(CH 3 ) a -Z 



XT 



i 

0 



(X) 



0 



0-(CH,)„-Z 
J. J. J 



XT 



CH,-C-0-CH a H 



(XI) 



(Step 3) 



Q-(CH 9 )„-Z 



HO-CH, N 



XT' 



(xn) 
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(Step 4) 




0-(CH»)»-Z 



J 



Y-CH, 



wherein m, Z, J, K and Y are as defined above. 



(Stepl) 



A 4-halogenopyridine oxide derivative (VIII) (for example. 4-chloro-2,3-dimethylpyridine 1 -oxide) is reacted with an 
alcohol derivative represented by the general formula (IX) in the presence of a base to obtain an alkoxy derivative rep- 
resented by the general formula (X). 

Examples of the base include alkali metal hydrides such as sodium hydride and potassium hydride; alkali metals 
such as metallic sodium; sodium alcoholates such as sodium methoxide and alkali metal hydroxides such as sodium 
hydroxide and potassium hydroxide. This reaction is carried out either in the absence of any solvent or in a solvent 
selected from among ethers such as tetrahydrofuran and dioxane; ketones such as acetone and methyl ethyl ketone; 
benzene homologues such as benzene, toluene and xylene; acetonitrile; dimethyHormamide; dimethyl sulfoxide; hex- 
amethylphosphoric triamide and the like at a temperature of from one under cooling with ice to the boiling point of the 
solvent used. 



The alkoxy derivative of the general formula (X) prepared in the Step 1 is heated in acetic anhydride to a tempera- 
ture of about 60 to 100°C to obtain an acetoxymethylpyridine derivative represented by the general formula (XI). 



The acetoxymethylpyridine derivative (XI) prepared in the Step 2 is hydrolyzed into the corresponding 2- 
hydroxymethylpyridine derivative represetned by the general formula (XII). 
This hydrolysis is generally carried out under alkaline conditions. 



The 2-hydroxymethylpyridine derivative (XII) prepared in the Step 3 is halogenated with, for example, a chlorinating 
agent such as thionyl chloride into a 2-halogenomethylpyridine derivative represented by the general formula (III). In 
this halogenation, for example, chloroform or dichloromethane is used as a solvent. Further, the 2-hydroxymethylpyrid- 
ine derivative (XII) is reacted with an active sulfonyl chloride such as methanesulfonyl chloride to obtain a sulfonyloxy 
derivative represented by the general formula (III). In this reaction, for example, chloroform, dichloromethane, ether, tet- 
rahydrofuran, pyridine or benzene is used as a solvent. 

Alternatively, the compound represented by the general formula (X) to be used in the above process can be pre- 
pared by the following process: 



(Step 2) 



(Step 3) 



(Step 4) 
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0-(CH 2 )»-OH 
K 



KaC 




(Xf) 



(Step 3) 



(5 



20 



. 0-(CKa) a -Hal 

J. JL J 



XT 



H 3 C N 



25 



(Step 4) 



H-Z (V) 



30 



35 



40 



(Step 5) 



0-(CK,)n-Z 




H 3 C N 



U\3) 



45 



50 



.0-(CH a )»-Z 



XT 



HaC - N 

0 



(X) 



55 (Stepl) 

A compound represented by the general formula (VIII), wherein Hal stands for a halogen atom such as chlorine 
atom, is condensed with a compound represented by the general formula (XIII) according to an ordinary process to 
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obtain a compound represented by the general formula (XIV). 

This condensation is preferably carried out in the presence of a base selected from among alkali metal hydrides 
such as sodium hydride and potassium hydride; alkali netals such as metallic sodium; alkali metal hydroxides such as 
sodium hydroxide and potassium hydroxide and the like, 
s The condensation is carried out either in the absence of any solvent or in a solvent selected from among ethers 
such as tetrahydrofuran and dioxane; ketones such as acetone and methyl ethyl ketone; benzene homologues such as 
benzene, toluene and xylene; acetonitrile; dimethyHormamide; dimethyl sulfoxide; hexamethylphosphoric triamide and 
the like at a temperature suitably selected from the range of one under cooling with ice to the boiling point of the solvent 
used. 

10 

(Step 2) 

The obtained alkoxy derivative (XIV) is reduced into the compound (XV). Precisely, the alkoxy derivative (XIV) is 
hydrogenated in the presence of a 10% palladium/carbon catalyst in an acetic anhydride/acetic acid mixture to obtain 
is the reduction product (XV). 

(Step 3) 

The obtained compound (XV) is halogenated with, for example, a chlorinating agent such as thionyl chloride to 
20 obtain a 2-halogenoethyl derivative represented by the general formula (XVI). In this halogenation, for example, chloro- 
form or dichloromethane is used as a solvent. 

(Step 4) 

25 The obtained compound (XVI) is reacted with an alcohol, thiol or amine represented by the general formula (V) to 
obtain a compound represented by the general formula (XVII). This reaction is preferably carried out in the presence of 
an acid scavenger as in the reaction of the Preparation process B. 

(StepS) 

30 

The obtained compound (XVII) is oxidized with an oxidizing agent such as hydrogen peroxide, peracetic acid or m- 
chloroperbenzoic acid to obtain the corresponding N-oxide derivative. 

Alternatively, the compound represented by the general formula (III) to be used in the Preparation process A as a 
starting material can be prepared by the following process: 

35 

0-(CH,K-Z 



40 




OOI) 



45 



0-"(CH 2 )»-Z • • ' 




(i) 



wherein Hal stands for a halogen atom and 2 and m areas defined above. 
A compound represented by the general formula (XII) is halogenated with, for example, a chlorinating agent such 
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as thionyl chloride at a temperature of 0°C to a room temperature to obtain a halogenomethylpyridine derivative repre- 
sented by the general formula (III). In this halogenation, for example, chloroform or dichloromethane is used as a sol- 
vent. 

The compound (IV) to be used in the Preparation process B as a starting material can be prepared by, for example, 
5 the following process: 



10 



15 



20 




(Step 1) 



0-(CHa)»-0H 



03/) 



0 



CHa-C-O-CH* N 



0-(CH a ). -0-C-CH, 



(XB) 



(Step 2) 



40 



D-(CH 2 )k-0H 

■ W 

HO-ChV N 



OIO 



(Step 3) 
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0-(CHa)--Hal 




wherein Hal stands for a halogen atom and the others are as defined above. 
25 (Stepl) 

A compound represented by the general formula (XIV) is converted into the corresponding acetylate (XVIII) accord- 
ing to an ordinary process. For example, acetic anhydride or acetyl chloride is used in this reaction. 

30 (Step 2) 

The obtained acetylate is hydrolyzed in the pressence of an acid or a base to obtain the corresponding diol deriv- 
ative (XIX). 

35 (Step 3) 

The diol derivative (XIX) is halogenated with, for example, a chlorinating agent such as thionyl chloride to obtain a 
dihalide represented by the general formula (XX). In this halogenation, for example, chloroform or dichloromethane is 
used as a solvent. 

40 

(Step 4) 

The obtained dihalide (XX) is reacted with a compound represented by the general formula (II) to obtain a sulfide 
derivative represented by the general formula (IV). 

45 This reaction is carried out in the presence of an acid scavenger selected from among carbonates and hydrogen- 
carbonates of alkali metals, such as potassium carbonate and sodium carbonate, and alkali hydroxides such as sodium 
hydroxide and potassium hydroxide. Examples of the solvent to be used in the reaction include alcohols such as ethanol 
and methanol, tetrahydrofuran, dioxane, dimethylformamide, dimethyl sulfoxide and mixtures thereof with water. The 
reaction temperature may be from 0°C to the boiling point of the solvent used, preferably from about 40 to 60°C. 

so Alternatively, the compound (IV) to be used in the Preparation process B as a starting material can be prepared by 
the following process: 
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R' 




J 0- (CHa) 



m 



OH 



5 



( i n 



R a ' 



10 



halogenation 



15 



R 1 



J 0-(CH 2 ) R -Hal 



R a ' 




(IV) 



20 



wherein Hal stands for a halogen atom and the others are as defined above. 
That is, the compound (IV) can be obtained by halogenating the compound (I ) which is an objective compound 
25 of the present invention and prepared by the Preparation process A according to an ordinary process. More precisely, 
a compound represented by the general formula (1""*) is halogenated with, for example, a chlorinating agent such as 
thionyl chloride to obtain a halide represented by the general formula (IV). In this halogenation, chloroform or dichlo- 
romethane is preferably used as a solvent and the reaction temperature ranges preferably from a room temperature to 
about 80°C. 

30 Examples of the present invention will now be described, though it is needless to say that the present invention is 
not limited by them at all. 

The following Preparative Examples refer to the preparation of raw materials to be used in the preparation of the 
objective compounds according to the present invention. 

35 Preparative Example 1 

2.3-Dimethvl-4-(2-pvridvlmethoxvethoxv^pvridine N-oxide 



0.39 g of 60% sodium hydride was added to a suspension of 1 .20 g (6.5 mmol) of 4-(2-hydroxyethoxy)-2,3-dimeth- 
ylpyridine N-oxide in 40 ml of tetrahydrofuran under cooling with ice in a nitrogen atmosphere to obtain a mixture. This 
mixture was stirred for 0.5 hour, followed by the addition of 0.83 g (6.5 mmol) of 2-chloromethylpyridine. The obtained 
55 mixture was heated under reflux for 8 hours, cooled and filtered. The filtrate was concentrated and purified by silica gel 
column chromatography (solvent: ethyl acetate/n-hexane = 4:1- CHCI 3 /MeOH = 19 : 1) to obtain 0.61 g of 2,3-dime- 
thyl-4-(2-pyridy!methoxyethoxy)pyridine N-oxide. 



40 



45 




50 



17 



EP 0 654 471 B1 

1 H-NMR(CDCI 3 ) 6 ; 

2.20(S, 3H), 2.50(s, 3H), 3.80~4.04(m, 2H), 4.04~4.28(m, 2H), 4.70(s, 2H), 6.60(d, H), 7.00~7.74(m, 3H), 8.04(d, 
H), 8.45(d. H) 

s Preparative Example 2 

2-HyrirQxvmemvl-3-methvl-4-(2H3vridylmethoxve thoxv)Dvridine 



10 




A mixture comprising 0.60 g of 2,3-dimethyI-4-(2-pyridylmethoxyethoxy)pyridine N-oxide and acetic anhydride was 
20 stirred at 100°C for 0.5 hour and cooled, followed by the addition of 40 m! of ethanol. The obtained mixture was stirred 
at a room temperature for 0.5 hour and distilled to remove the solvent. The residue was dried in a vacuum to obtain 0.47 
g of crude 2-acetoxymethyl-3-methyl-4-(2-pyridylmethoxyethoxy)pyridine as an oil. 

This crude intermediate was dissolved as such in 1 N HCI to obtain a solution. This solution was stirred at 100°C for 
one hour, cooled, neutralized with a saturated aqueous solution of sodium hydrogencarbonate and extracted with 50 ml 
25 of dichloromethane twice. The extract wad dried over magnesium sulfate and filtered. The filtrate was concentrated and 
purified by silica gel column chromatography (solvent: ehtyl acetate) to obtain 0.40 g of 2-hydroxymethyl-3-methyl-4-(2- 
pyridylmethoxyethoxy)pyridine as a colorless semicrystal. 

Example 1 

30 

2- [{3-Methvl-4-(2-Dyridylmethoxyethoxv)Dvridine-2-vl)me thvlthio1"1H-benzimida2Qle 



0-(CH*) 2 -Q-CH 2 



35 




H 



45 0.71 g (6 mmol) of thionyl chloride was added to a solution of 0.40 g (1 .5 mmol) of 2-hhdroxymethyl-3-methyl-4-(2- 
pyridylmethoxyethoxy)pyridine in 10 ml of chloroform under cooling with ice to obtain a mixture. This mixture was stirred 
at 0°C for 2 hours. After the completion of the reaction, the mixture was neutralized with a saturated aqueous solution 
of sodium hydrogencarbonate and extracted with 50 ml of chloroform four times. The extract was dried over magnesium 
sulfate and filtered. The obtained filtrate was concentrated and dried in a vacuum to obtain 0.42 g of crude 2-chlorome- 

so thyl-3-methyl-4-(2-pyridylmethoxyethoxy)pyridine as a semicrystal . 

A mixture comprising 0.40 g of this crude intermediate, 0.18 g of 2-mercapto-1H-benzimidazole, 0.19 g of potas- 
sium carbonate and 30 ml of methyl ethyl ketone was heated under reflux in a nitrogen atmosphere for 2 hours, cooled 
and filtered. The filtrate was concentrated and purified by silica gel column chromatography (solvent: ethyl acetate/n- 
hexane) to obtain 0.38 g of 2-[{3-methyl-4-(2i3yridylmethoxyethoxy)pyridine-2-yl}methylthio]-1H-benzimidazole as a 

55 colorless oil. 

1 H-NMR(CDCI 3 )5; 

2.26 (s, 3H), 3.80-4.04(01, 2H), 4.10-4.28 (m, 2H), 4.35(s, 2H), 4.70(s, 2H), 6.70(d. H), 6.94~7.20(m. 7H), 8.25(d, 
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H), 8.45(d. H) 

Example 2 
5 24f3-Methvl-4-(2-pvridvlmethoxve^^ 




ch; 

N " 

N I 
H 0 



0-(CH») a -0CHa"-f^ 




20 0.16 g of m-chloroperbenzoic acid was added to a solution of 0.38 g of 2-[{3-methyl-4-(2-pyridylmethox- 
yethoxy)pyridine-2-yl}methylthio]-1H-benzimidazole in 20 ml of dichloromethane at -60°C in a nitrogen atmosphere to 
obtain a mixture. This mixture was stirred for 0.5 hour. After the completion of the reaction, 0.16 g of triethylamine was 
added to the reaction mixture. The obtained mixture was heated to -10°C. followed by the addition of 30 ml of a satu- 
rated aqueous solution of sodium hydrogencarbonate. The obtained mixture was stirred at a room temperature for 0.5 

25 hour and extracted with 50 ml of dichloromethane thrice. The extract was dried over magnesium sulfate and filtered. 
The filtrate was concentrated and dried in a vacuum to obtain a crude product. This crude product was crystallized from 
dichloromethane/diethyl ether to obtain 0.31 g of 2-[{3-methyl-4-(2-pyridylmethoxyethoxy)pyridine-2-yl}methylsulfinyl]- 
1 H-benzimidazole as a white crystal. 

30 1 H-NMR{CDCI 3 )8; 

2.1 7(S, 3H), 3.83~4.06(m, 2H), 4.06-4.34 (m, 2H). 4.72(s, 2H), 4.64~4.84(m, 2H). 6.70(d, H), 7.04~7.80(m, 7H), 
8.27(d. H) ( 8.55(d, H) 

Claims 

35 

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1 . A pyridine derivative represented by the general formula (I): 



40 



45 




wherein R 1 and R 2 may be the same or different from each other and each stand for a hydrogen atom, a C<\ _ 6 alkyl. 

alkoxy, halogenated C^ 6 alkyl, (C v6 alkoxy)carbonyl or carboxyl group or a halogen atom; 
X stands for a group represented by the formula: -O-, -S- or 

-N- 
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(wherein R 3 stands for a hydrogen atom or a alkyl, phenyl, benzyl or (C^e alkoxy)carbonyl group); 



Z stands for 

a group represented by the general formula: 



-0-(CH 2 ) q -R 5 



wherein q stands for an integer of 1 to 3 and R 5 stands for a naphthyl group, which may be substituted with a 
C^e alkoxy group, a hydroxyl group or a halogen atom; a pyridyl group or a furyl group, 

n stands for an integer of 0 to 2; m stands for an integer of 2 to 10; and 

J and K may be the same or different from each other and each stand for a hydrogen atom or a C^e alkyl group, 
and a pharmaceutical^ acceptable salt thereof. 

2. A compound according to claim 1 , wherein R 5 represents a pyridyl group or a furyl group. 

3. A compound according to claim 2, wherein R 5 represents a pyridyl group. 

4. A pharmaceutical composition which comprises a pharmacologically effective amount of a pyridine derivative 
according to any of the claims 1 to 3 or a pharmacologically acceptable salt thereof and a pharmacologically 
acceptable carrier. 

5. A pharmaceutical composition according to claim 4 which comprises 0.1 to 100 g of the pyridine derivative or a 
pharmacologically acceptable salt thereof per unit dose. 

6. A pharmaceutical composition according to claim 4 or 5 for the treatment or prevention of peptic ulcers. 

7. The use of a pyridine derivative according to any of the claims 1 to 3 for the manufacture of a medicament for the 
treatment or prevention of peptic ulcers. 

8. A process for producing a compound of general formula I': 




wherein R 1 , R 2 , X ( J, K, Z and m are as defined in claim 1 , 
or a pharmaceutical^ acceptable salt thereof, 

comprising the step of reacting the compound of formula II with the compound of formula III 



R 



,1 




(ID 



wherein R 1 , R 2 and X are as defined above 
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J 0-(CH 2 ) m -Z 

10 wherein m, 2, J and K are as defined above and Y represents a halogen atom or a sulfonyloxy group, 

and optionally converting the product into a salt. 

9. A process according to claim 8, wherein Y represents chlorine, bromine or iodine. 

is 1 0. A process according to claim 8, wherein Y represents an alkyl sulfonyloxy group. 

! " • ■ 

11. A process according to claim 10, wherein the alkyl sulfonyloxy group is a methyl sulfonyloxy group or an ethyl sul- 
fonyloxy group, w - 

20 12. A process according to claim 10, wherein the sulfonyloxy group is an aromatic sulfonyloxy group. 

13. A process according to claim 12, wherein the aromatic sulfonyloxy group is a benzene sulfonyloxy group or a tosy- 
loxy group. , 

25 14. A process according to any of claims 8 to 13, wherein the reaction is carried out in the presence of an acid scav- 
enger. 

15. A process for producing a compound of formula I": 




(I") 



40 wherein R 1 , R 2 X, J, K, Z and m are as defined in claim 1 , 

or a pharmaceutical^ acceptable salt thereof, 

comprising the step of reacting the compound of formula P as defined in claim 8 with an approximately equimolar 
amount of an oxidizing agent, and optionally converting the product into a salt. 

45 16. A process according to claim 15, wherein the oxidizing agent is selected from hydrogen peroxide, peracetic acid, 
m-chloroperbenzoic acid, sodium hypochlorite or sodium hypobromite. 

17. A process for producing a compound of formula P": 



55 




Y-CH 2 
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wherein R 1 , R 2 , X, J. K, Z and m are as defined in claim 1 , 
or a pharmaceutical^ acceptable salt thereof, 

comprising the step of reacting the compound of formula I' as defined in claim 8 with at least two molar equivalent 
amounts of an oxidizing agent, and optionally converting the product into a salt. 

18. A process according to claim 17, wherein the oxidizing agent is selected from hydrogen peroxide, peracetic acid, 
m-chloroperbenzoic acid, sodium hypochlorite or sodium m-periodate. 

19. A process for producing the compound of formula P': 



15 




» ■> 



R 2 



20 

wherein R 1 , R 2 , X, J, K, Z and m are as defined in claim 1 , 
or a pharmaceutical^ acceptable salt thereof, 

comprising the step of reacting an oxidising agent with a compound of formula P: 



30 




(I") 



wherein R 1 , R 2 , X, J, K, Z and m are as defined above, and optionally converting the product into a salt 
20. A process for producing a compound of formula P: 



40 



45 




(r) 



wherein R 1 , R 2 , X, J, K, Z and m are as defined in claim 1 , or a pharmaceutical^ acceptable salt thereof, 
comprising the step of reacting a compound of formula IV: 

so 
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5 




(IV) 



10 

wherein R 1 , R 2 , X, K, J and m are as defined above and Hal represents a halogen atom, with a compound 
of formula Z-H, wherein Z is as defined above, 
and optionally converting the product into a salt. 

15 

21. A process according to claim 20, wherein the reaction is carried out in the presence of an acid scavenger. 

22. A process for producing a compound of formula I"": 



20 



25 




wherein R 1 , R 2 , n, J, K, m and Z are as defined in claim 1 and R 3 represents a C^. 6 alkyl. phenyl, benzyl or 
(Ci.6 alkoxy)carbonyl group, 
or a pharmaceutical^ acceptable salt thereof, 
comprising the step of reacting the compound of formula VI: 



35 



40 




(VI) 



wherein R 1 , R 2 , n, J. K, m and Z are as defined above, 
45 with R 3 Hal, wherein Hal represents a halogen atom, and optionally converting the product into a salt. 

23. A process according to claim 22, which is carried out in the presence of a dehydrohalogenating agent. 

Claims for the following Contracting States : ES, GR 

50 

1 . A process for producing a pyridine derivative represented by the general formula P: 



55 
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O— (CH 2 ) m -Z 




j^^S-CH, 



R2 



(I 1 ) 



wherein R 1 and R 2 may be the same or different from each other and each stand for a hydrogen atom, a alkyl, 
C-i.6 aikoxy, halogenated C^e alkyl, (C^ alkoxy)carbonyl or carboxyl group or a halogen atom; X stands for a 
group represented by the formula: -O-, -S- or 



(wherein R 3 stands for a hydrogen atom or a C^g alkyl, phenyl, benzyl or (C^ alkoxy)carbonyl group); 
Z stands for 

a group represented by the general formula: 



wherein q stands for an integer of 1 to 3 and R 5 stands for a naphthyl group, which may be substituted with a 
C^e alkoxy group, a hydroxyl group or a halogen atom; a pyridyl group or a furyl group, 

m stands for an integer of 2 to 1 0; and 

J and K may be the same or different from each other and each stand for a hydrogen atom or a C 1 _ 6 alkyl group, 
and a pharmaceutical^ acceptable salt thereof, 

comprising the step of reacting the compound of formula II with the compound of formula III 



-N- 



R3 



-0-(CH 2 ) q -R 5 




(ID 



wherein R 1 , R 2 and X are as defined above 




0-(CH 2 ) m -Z 



N 



wherein m, Z, J and K are as defined above and Y represents a halogen atom or a sulfonyloxy group, 
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and optionally converting the product into a salt. 

2. A process according to claim 1 , wherein Y represents chlorine, bromine or iodine. 

5 3. A process according to claim 1 , wherein Y represents an alkyl sulfonyloxy group. 

4. A process according to claim 3, wherein the alkyl sulfonyloxy group is a methyl sulfonyloxy group or an ethyl sulfo- 
nyloxy group. 

10 5. A process according to claim 3, wherein the sulfonyloxy group is an aromatic sulfonyloxy group. 

6. A process according to claim 5. wherein the aromatic sulfonyloxy group is a benzene sulfonyloxy group or a tosy- 
loxy group. 

is 7. A process according to any of claims 1 to 6, wherein the reaction is carried out in the presence of an acid scaven- 
ger. 

8. A process for producing a compound of formula I": 




30 wherein R 1 , R 2 , X, J, K, Z and m are as defined in claim 1 , 

or a pharmaceutical^ acceptable salt thereof, 

comprising the step of reacting the compound of formula I' as defined in claim 1 with an approximately equimolar 
amount of an oxidizing agent, and optionally converting the product into a salt. 

35 9. A process according to claim 8, wherein the oxidizing agent is selected from hydrogen peroxide, peracetic acid, m- 
chloroperbenzoic acid, sodium hypochlorite or sodium hypobromite. 

10. A process for producing a compound of formula I": 



40 



45 




wherein R 1 , R 2 , X, J, K, Z and m are as defined in claim 1 , 
so or a pharmaceutical! y acceptable salt thereof, 

comprising the step of reacting the compound of formula I' as defined in claim 1 with at least two molar equivalent 
amounts of an oxidizing agent, and optionally convering the product into a salt. 

11. A process according to claim 10, wherein the oxidizing agent is selected from hydrogen peroxide, peracetic acid, 
55 m-chloroperbenzoic acid, sodium hypochlorite or sodium m-periodate. 

12. A process for producing the compound of formula I'": 
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wherein R 1 t R 2 , X, J, K, Z and m are as defined in claim 1, 
or a pharmaceutical^ acceptable salt thereof, 

comprising the step of reacting an oxidizing agent with a compound of formula I": 




wherein R 1 , R 2 , X, J, K, Z and m are as defined above, 
and optionally converting the product into a salt. 

13. A process for producing a compound of formula I': 




(I') 



wherein R 1 , R 2 , X, J, K, Z and m are as defined in claim 1 , or a pharmaceutically acceptable salt thereof, 
comprising the step of reacting a compound of formula IV: 




(IV) 



wherein R 1 , R 2 , X, K, J and m are as defined above and Hal represents a halogen atom, with a compound 
of formula Z-H, wherein Z is as defined above, 
and optionally converting the product into a salt. 

14. A process according to claim 13, wherein the reaction is carried out in the presence of an acid scavenger. 
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wherein R 1 , R 2 . J, K, m and Z are as defined in claim 1 and R 3 represents a C,. 6 alkyl, phenyl, benzyl or (C^ 
6 alkoxy)carbonyl group, n stands for an integer from 0 to 2, 
or a pharmaceutical acceptable salt thereof, 
comprising the step of reacting the compound of formula VI: 




wherein R 1 , R 2 , n, J, K, m and Z are as defined above, 
with R 3 Hal. wherein Hal represents a halogen atom, and optionally converting the product into a salt 




30 

16. A process according to claim 15, which is carried out in the presence of a dehydrohalogenating agent. 



1 7. The process of preparing a pharmaceutical composition for the treatment or prevention of peptic ulcers which com- 
prises formulating 0.1 to 100 g of the pyridine derivative or a pharmacologically acceptable salt thereof per unit 
35 dose obtained by a process according to any of the foregoing claims together with a pharmacologically acceptable 
carrier. 

Patentanspruche 

40 Patentanspriiche fur folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1 . Pyridinderivat der allgemeinen Formel I 




worin R 1 und R 2 gleich oder verschieden sein konnen und ein Wasserstoffatom, ein C r C 6 -Alkyl, C r C 6 -Alkoxy, 
halogeniertes -C 6 -Alkyl, (C r C 6 -Alkoxy)carbonyl oder Carboxyl oder ein Halogenatom bedeuten; X eine Gruppe 
55 bedeutet, dargestellt durch die Formel: -0-, -S- oder 



o 
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-N- 



(worin R 3 ein Wasserstoffatom oder C r C 6 -Alkyl. Phenyl, Benzyl Oder (C r C 6 -Alkoxy)rarbonyl bedeutet); 



Z eine Gruppe der allgemeinen Formel: 



•0-(CH 2 ) q -R 5 



worin q eine ganze Zahl von 1 bis 3 ist. und R 5 eine Naphthylgruppe, die mit einer C r C 6 -Alkoxygruppe, eine 
Hydroxylgruppe Oder einem Halogenatom substituiert sein kann; eine Pyridylgruppe oder eine Furylgruppe 
bedeutet, 

n eine ganze Zahl von 0 bis 2 bedeutet; m eine ganze Zahl von 2 bis 1 0 bedeutet; und 

J und K gleich oder verschieden sein konnen und ein Wasserstoffatom oder eine C 1 -C 6 -Alkylgruppe bedeuten, 

und ein pharmazeutisch annehmbares Salz davon. 

2. Verbindung nach Anspruch 1 , dadurch gekennzeichnet, daB R 5 eine Pyridylgruppe Oder eine Furylgruppe ist. 

3. Verbindung nach Anspruch 2, dadurch gekennzeichnet, daB R 5 eine Pyridylgruppe ist. 

4. Pharmazeutische Zusammensetzung umfassend eine pharmakologisch wirksame Menge eines Pyridinderivats 
nach einem der AnsprQche 1 bis 3 oder ein pharmakologisch annehmbares Salz davon und einen pharmakolo- 
gisch annehmbaren Trager. 

5. Pharmazeutische Zusammmensetzung nach Anspruch 4, dadurch gekennzeichnet, daB sie pro Dosierungseinheit 
0.1 bis 100 g des Pyridinderivats oder eines pharmakologisch annehmbaren Salzes davon umfaBt. 

6. Pharmazeutische Zusammensetzung nach Anspruch 4 oder 5 zur Behandlung oder Vorbeugung von Magenge- 
schwuren. 

7. Verwendung eines Pyridinderivats nach einem der AnsprQche 1 bis 3 zur Hersteliung eines Arzneimittels zur 
Behandlung oder Vorbeugung von Magengeschwuren. 

8. Verfahren zur Hersteliung einer Verbindung der allgemeinen Formel I': 



worin R 1 , R 2 , X, J, K, Z und m die im Anspruch 1 angegebene Bedeutung besitzen, 

oder einem pharmazeutisch annehmbaren Salz davon, umfassend die Stufe der Umsetzung der Verbindung der 
Formel II mit der Verbindung der Formel III 
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(ID 



10 



15 



worin R 1 , R 2 und X die vorstehend angegebene Bedeutung besitzen, 
J 0-(CH 2 ) m -Z 




(III) 



worin m, Z, J und K die vorstehend angegebene Bedeutung besitzen und Y ein Halogenatom oder eine Sulfonylo- 
xygruppe bedeutet, und gegebenerrfalls die Oberfuhrung des Produkts in ein SaJz. 

9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, daB Y Chlor, Brom oder Jod bedeutet. 

25 

10. Verfahren nach Anspruch 8, dadurch gekennzeichnet, daB Y eine Alkyisulfonyloxygruppe bedeutet. 

11. Verfahren nach Anspruch 10. dadurch gekennzeichnet, daB die Alkyisulfonyloxygruppe eine Methylsulfonyloxy- 
gruppe oder eine Ethylsulfonyloxygruppe ist. 

12. Verfahren nach Anspruch 10. dadurch gekennzeichnet. daB die Sulfonyloxygruppe eine aromatische Sulfonyloxy- 
gruppe ist. 

13. Verfahren nach Anspruch 12, dadurch gekennzeichnet, daB die aromatische Sulfonyloxygruppe eine BenzolsuHo- 
35 nyloxygruppe oder eine Tosyloxygruppe ist. 

14. Verfahren nach einem der Anspruche 8 bis 13, dadurch gekennzeichnet, daB die Umsetzung in Gegenwart eines 
Saure-abfangenden Mittels durchgefuhrt wird. 

40 15. Verfahren zur Herstellung einer Verbindung der Formel l M : 



30 



50 




0-(CH 2 ) m »Z 



d") 



worin R 1 , R 2 , X, J. K. Z und m die in Anspruch 1 angegebene Bedeutung besitzen, oder eines pharmazeutisch 
annehmbaren Salzes davon. umfassend die Stufe der Umsetzung der Verbindung der Formel I' nach Anspruch 8 
mit einer ungefahr aquimolaren Menge eines Oxidationsmittels, und gegebenenfalls die Oberfuhrung des Produkts 
in ein Salz. 

16. Verfahren nach Anspruch 15, dadurch gekennzeichnet, daB das Oxidationsmittel ausgewahlt ist aus Wasserstoff- 
peroxtd, Peressigsaure, m-Chlorperbenzoesaure, Natriumhypochlorit oder Natriumhypobromit. 
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17. Verfahren zur Herstellung einer Verbindung der Formel \ m : 



5 




worin R 1 , R 2 , X, J, K, Z und m die im Anspruch 1 angegebene Bedeutung besitzen, oder einem pharmazeutisch 
annehmbaren Salz davon, umfassend die Stufe der Umsetzung der Verbindung der Formel V nach Anspruch 8 mit 
mindestens zwei Molaquivalenten eines Oxidationsmittels und gegebenenfalls die Uberfuhrung des Produkts in ein 
is Salz. 

18. Verfahren nach Anspruch 17, dadurch gekennzeichnet, daB das Oxidationsmittel ausgewahlt ist aus Wasserstoff- 
peroxid, Peressigsaure, m-Chlorperbenzoesaure, Natriumhypochlorit Oder Natrium-m-perjodat. 

20 19. Verfahren zur Herstellung einer Verbindung der Formel I"': 



25 




30 

worin R 1 , R 2 , X, J, K ( Z und m die im Anspruch 1 angegebene Bedeutung besitzen, oder einem pharmazeutisch 
annehmbaren Salz davon, 

umfassend die Stufe der Umsetzung eines Oxidationsmittels mit einer Verbindung der Formel I": 



40 




R 2 

worin R 1 , R 2 , X, J, K, Z und m die vorstehend angegebene Bedeutung besitzen, und gegebenenfalls die UberfOh- 
45 rung des Produkts in ein Salz. 

20. Verfahren zur Herstellung einer Verbindung der Formel I': 



50 




(I') 



R 2 



worin R\ R 2 , X, J, K, Z und m die in Anspruch 1 angegebene Bedeutung besitzen, oder einem pharmazeutisch 
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annehmbaren Salz davon, 

umfassend die Stufe der Umsetzung einer Verbindung der Formel IV: 




y— s-cH 




(IV) 



75 



20 



25 



30 



worin R 1 ( R 2 . X. K, J und m die vorstehend angegebene Bedeutung besitzen und Hal ein Halogenatom bedeutet. 
mit einer Verbindung der Formel Z-H, worin Z die vorstehend angegebene Bedeutung besitzt, und gegebenenfalls 
die Oberfuhrung des Produkts in ein Salz. 

21. Verfahren nach Anspruch 20, dadurch gekennzeichnet, daB die Umsetzung in Gegenwart eines Saure-abfangen- 
den Mittels durchgefflhrt wird. ■ . 

22. Verfahren zur Herstellung einer Verbindung der Formel I"": 

,1 •.; j. o-(CH 2 ) m -z 

_K ( i ' * • * ) 




I >-S-CH 




worin R 1 , R 2 . n, J, K, m und Z die im Anspruch 1 angegebene Bedeutung besitzen und R 3 ein CrCVAIkyl, Phenyl. 
Benzyl oder eine (C 1 -C 6 -Alkoxy)carbonylgruppe bedeutet, oder einem pharmazeutisch annehmbaren Salz davon, 
umfassend die Stufe der Umsetzung der Verbindung der Formel VI 



40 



45 




o 

y— s-ch 




0-(CH 2 ) m -Z 



(VI) 



worin R 1 , R 2 , a J, K ( m und Z die vorstehend angegebene Bedeutung besitzen, mit R 3 Hal, worin Hal ein Halogen- 
atom bedeutet, und gegebenenfalls die Oberfuhrung des Produkts in ein Salz. 

23. Verfahren nach Anspruch 22, dadurch gekennzeichnet, daB es in Gegenwart eines Dehydrohalogenierungsmittels 
durchgefuhrt wird. 

Patentanspruche fur folgende Vert rag sstaa ten : ES, GR 

1 . Verfahren zur Herstellung eines Pyridinderivats der allgemeinen Formel I': 



55 
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worin R 1 und R 2 gleich Oder verschieden sein konnen und ein Wasserstoffatom, C r C 6 -Alkyl, C r C 6 -Alkoxy, halo- 
geniertes C r C 6 -Alkyl, (C r C 6 -Alkoxy)carbonyl- oder Carboxyl oder ein Halogenatom bedeuten; X eine Gruppe 
bedeutet, dargestellt durch die Formel: -O-, -S- oder 

-N- 



R 3 

(worin R 3 ein Wasserstoffatom oder C r C 6 -Alkyl, Phenyl. Benzyl oder (C r C 6 -AIkoxy)carbonyl bedeutet; 
Z eine Gruppe der allgemeinen Formel: 

-0-(CH 2 ) q -R 5 

worin q eine ganze zahl von 1 bis 3 ist, und R 5 eine Naphthylgruppe, die mit einer CVCe-Alkoxygruppe, einer 
Hydroxylgruppe oder einem Halogenatom substituiert sein kann; eine Pyridylgruppe oder eine Furylgruppe 
bedeutet, 

n eine ganze Zahl von 0 bis 2 ist; m eine ganze Zahl von 2 bis 10 bedeutet; und 

J und K gleich oder verschieden sein kOnnen und ein Wasserstoffatom oder eine C r C 6 -Alkylgruppe bedeuten, 
und ein pharmazeutisch annehmbares Salz davon, 

umfassend die Stufe der Umsetzung der Verbindung der Forme! II mit der Verbindung der Formel III 




(ID 



worin R 1 , R 2 und X die vorstehend angegebene Bedeutung besitzen, 




(III) 



worin m, Z, J und K die vorstehend angegebene Bedeutung besitzen und Y ein Halogenatom oder eine Surfonylo- 
xygruppe bedeutet, und 

gegebenenfalls die Uberfuhrung eines Produkls in ein Salz. 



32 



EP 0 654 471 B1 



2. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daB Y Chlor, Brom Oder Jod ist. 

3. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daB Y eine AlkylsuHonyloxygruppe ist. 

4. Verfahren nach Anspruch 3, dadurch gekennzeichnet, daB die Alkylsulfonyloxygruppe eine Methylsulfonyloxy- 
gruppe oder eine Ethylsulfonyloxygruppe ist. 

5. Verfahren nach Anspruch 3, dadurch gekennzeichnet. daB die Sulfonyloxygruppe eine aromatische Sulfonyloxy- 
gruppe ist. 

6. Verfahren nach Anspruch 5, dadurch gekennzeichnet, daB die aromatische Sulfonyloxygruppe eine Benzolsulfony- 
loxygruppe oder eine Tosyloxygruppe ist. 

7. Verfahren nach einem der AnsprOche 1 bis 6, dadurch gekennzeichnet. daB die Umsetzung in Gegenwart eines 
Saure-abfangenden Mittels durchgef uhrt wird. 

8. Verfahren zur Herstellung einer Verbindung der Formel I": 



worin R 1 , R 2 , X, J, K, Z und m die in Anspruch 1 angegebene Bedeutung besitzen. oder eines pharmazeutisch 
annehmbaren Salzes davon, umfassend die Stufe der Umsetzung der Verbindung der Formel r nach Anspruch 1 
mit einer ungefahr aquimolaren Menge eines Oxidationsmittels, und gegebenenfalls die Uberfuhrung des Produkts 
in ein Salz. 

9. Verfahren nach Anspruch 8. dadurch gekennzeichnet, daB das Oxidationsmittel ausgewahlt ist aus Wasserstoff- 
peroxid. Peressigsaure, m-Chlorperbenzoesaure, Natriumhypochlorit oder Natriumhypobromit. 

10. Verfahren zur Herstellung einer Verbindung der Formel I"*: 



worin R 1 , R 2 , X, J, K. 2 und m die im Anspruch 1 angegebene Bedeutung besitzen, oder einem pharmazeutisch 
annehmbaren Salz davon, 

umfassend die Stufe der Umsetzung der Verbindung der Formel Y nach Anspruch 1 mit mindestens zwei Molaqui- 
valenten eines Oxidationsmittels, und gegebenenfalls die Uberfuhrung des Produkts in ein Salz. 

11. Verfahren nach Anspruch 10, dadurch gekennzeichnet, daB das Oxidationsmittel ausgewahlt ist aus Wasserstoff- 
peroxid, Peressigsaure. m-Chlorperbenzoesaure, Natriumhypochlorit oder Natrium-m-perjodat. 

12. Verfahren zur Herstellung einer Verbindung der Formel T": 




(I") 
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p-(CH 2 ) m -Z 



O 




(I 1 



worin R 1 ( R 2 , X, J. K, Z und m die im Anspruch 1 angegebene Bedeutung besitzen, oder einem pharmazeutisch 
annehmbaren Salz davon, 

umfassend die Stufe der Umsetzung eines Oxidationsmittels mit einer Verbindung der Formel I": 




(I") 



worin R 1 , R 2 , X, J, K, Z und m die vorstehend angegebene Bedeutung besitzen, und gegebenenfalls die Oberfuh- 
rung des Produkts in ein Salz. 

13. Verfahren zur Herstellung einer Verbindung der Formel V: 



R 




|f N >-S-CH 2 -/^y-K 



J 0-(CH 2 ) m -Z 



(I') 



worin R 1 . R 2 . X, J, K, Z und m die in Anspruch 1 angegebene Bedeutung besitzen. oder einem pharmazeutisch 
annehmbaren Salz davon, 

umfassend die Stufe der Umsetzung einer Verbindung der Formel IV: 



Ri J O-fChytn-Hal 



(IV) 



worin R 1 . R 2 , X, K, J und m die vorstehend angegebene Bedeutung besitzen und Hal ein Halogenatom bedeutet, 
mit einer Verbindung der Formel Z-H, worin Z die vorstehend angegebene Bedeutung besitzt, und gegebenenfalls 
die Uberfuhrung des Produkts in ein Salz. 

14. Verfahren nach Anspruch 13, dadurch gekennzeichnet, daB die Umsetzung in Gegenwart eines Saure-abfangen- 
den Mittels durchgefiihrt wird. 



15. Verfahren zur Herstellung einer Verbindung der Formel I"": 
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5 




worin R 1 . R 2 , J, K, m und Z die im Anspruch 1 angegebene Bedeutung besitzen und R 3 C r C 6 -Alkyl, Phenyl. Ben- 
zyl Oder (C^Ce-AlkoxyJcarbonyl bedeutet, n eine ganze Zahl von 0 bis 2 ist, Oder einem pharmazeutisch annehm- 
baren Salz davon, 

umfassend die Stufe der Umsetzung der Verbindung der Formel VI 



20 




(VI) 



worin R 1 , R 2 , n, J, K, m und Z die vorstehend angegebene Bedeutung besitzen, mit R 3 Hal, worin Hal ein Halogen- 
atom bedeutet und gegebenenfalls die Uberfuhrung des Produkts in ein Salz. 

16. Verfahren nach Anspruch 15. dadurch gekennzeichnet, da(3 es in Gegenwart eines Dehydrohalogenierungsmittels 
30 durchgefuhrt wird. 

17. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung zur Behandlung oder Vorbeugung von 
Magengeschwuren, dadurch gekennzeichnet, daB man pro Dosierungseinheit 0,1 bis 100 g des Pyridinderivats 
oder eines pharmakologisch annehmbaren Salzes davon, erhalten nach einem Verfahren gemaB einem der vor- 

35 hergehenden Anspruche, zusammen mit einem pharmakologisch annehmbare Trager zu einer pharmazeutischen 
Zusammensetzung formuliert. 

Revendications 

40 Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1 . Derive de pyridine represents par la formule generate (I) : 



45 




50 D 2 



dans laquelle R 1 et R 2 peuverrt etre identiques ou differents I'un de I'autre et chacun represente un atome d'hydro- 
gene, un groupe alkyle en C r C 6 . alcoxy en C V C 6 , alkyle en C r C 6 halogene, alcoxy(en d -C 6 )carbonyle ou car- 
55 boxyle ou un atome d'halogene; 

X represente un groupe represente par la formule: -0-, -S- ou 



35 



EPO 654 471 B1 



-N- 

5 

(dans laquelle R 3 represente un atome dhydrogene ou un groupe alkyle en C r C 6 , phenyle, benzyle ou alcoxy (en 
Ci-C 6 )carbonyle); 

10 Z represente un groupe represents par la formule generate: 

V -0-(CH 2 ) q -R 5 

dans laquelle q represente un nombre entier de 1 a 3 et R 5 represente un groupe naphtyle. qui peut etre subs- 
15 titue avec un groupe alcoxy en C^-C 6 , un groupe hydroxyle ou un atome d'halogene; un groupe pyridyle ou un 

groupe furyte, 

n represente un nombre entier de 0 a 2; m represente un nombre entier de 2 a 10; et 
J et K peuvent etre identiques ou differents Tun de I'autre et chacun represente un atome d'hydrogene ou un 
groupe alkyle eh Ci-Ce, 
20 et un sel pharmaceutiquement acceptable de celui-ci. 

2. Compose selon la revendication 1 , dans lequel R 5 represente un groupe pyridyle ou un groupe furyle. 

3. Compose selon la revendication 2, dans lequel R 5 represente un groupe pyridyle. 

25 

4. Composition pharmaceutique qui comprend une quantite pharmacologiquement efficace d'un derive de pyridine 
selon Tune quelconque des revendications 1 a 3 ou d'un sel pharmacologiquement acceptable de celui-ci et un 
support pharmacologiquement acceptable. 

30 5. Composition pharmaceutique selon la revendication 4 qui comprend 0,1 a 1 00 g du derive de pyridine ou d'un sel 
pharmacologiquement acceptable de celui-ci par dose unitaire. 

6. Composition pharmaceutique selon la revendication 4 ou 5 pour le traitement ou la prevention des ulceres pepti- 
ques. 



35 



40 



45 



50 



7. Utilisation d'un derive de pyridine selon I'une quelconque des revendications 1 a 3 pour la fabrication d'un medica- 
ment pour le traitement ou la prevention des ulceres peptiques. 

8. Precede pour la preparation d'un compose de formule generale I': 



(I 1 ) 




dans laquelle R 1 , R 2 , X, J, K, 2 et m sont tels que definis dans la revendication 1 , 

ou d'un sel pharmaceutiquement acceptable de celui-ci, comprenant I'etape consistant a faire reagir le compose 
de formule II avec le compose de formule III 
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5 




(ID 



R 2 

10 

ou R 1 , R 2 et X sont tels que def inis ci-dessus 



15 




(III) 



ou m, Z, J et K sont tels que def inis ci-dessus et Y represente un atome d'halogene ou un groupe sulfonyloxy, et 
eventuellement la transformation du produit en un sel. 

9. Procede selon la revendication 8, dans lequel Y represente un chlore, un brome ou un iode. 

25 

10. Procede selon la revendication 8, dans lequel Y represente un groupe alkylsulfonyloxy. 

11. Procede selon la revendication 10, dans lequel le groupe alkylsulfonyloxy est un groupe methylsulfonyloxy ou un 
groupe ethylsutfonyloxy. 

30 

12. Procede selon la revendication 10, dans lequel le groupe sulfonyloxy est un groupe sulfonyloxy aromatique. 

13. Procede selon la revendication 12, dans lequel le groupe sulfonyloxy aromatique est un benzenesulfonyloxy ou un 
groupe tosyloxy. 

35 

14. Procede selon I'une quelconque des revendications 8 a 13, dans lequel la reaction est effectuee en presence d'un 
agent de neutralisation d'acide. 

15. Procede pour la preparation d'un compos6 de formula I": 

40 



45 




so dans laquelle R 1 , R 2 , X, J, K, Z et m sont tels que def inis dans la revendication 1 , 

ou d'un sel pharmaceutiquement acceptable de celui-ci, comprenant I'etape consistant a faire reagir le compose 
de fbrmule P tel que defini dans la revendication 8 avec une quantite approximativement equimolaire d'un agent 
oxydant, et eventuellement la transformation du produit en un sel. 

55 16. Procede selon la revendication 15, dans lequel ('agent oxydant est choisi parmi le peroxyde d'hydrogene, I'acide 
peracetique, I'acide m-chloroperbenzoique, ('hypochlorite de sodium ou I'hypobrom'rte de sodium. 

17. Proced6 pour la preparation d'un compose de formule I"': 
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R 



0>R> 



P-(CH 2 ) m -Z 



(I 1 ' ') 



10 



15 



20 



dans laquelle R 1 , R 2 , X. J. K, Z et m sont tels que definis dans la revendication 1 , 

ou d'un sel pharmaceutiquement acceptable de celui-ci ( comprenant I'etape consistant a faire reagir le compose 
de formule I' tel que def ini dans la revendication 8 avec au moins deux equivalents molaires d'un agent oxydant, et 
eventuellement la transformation du produrt en un sel. 

18. Precede selon la revendication 17. dans laquelle I'agent oxydant est choisi parmi le peroxyde d'hydrogene, I'acide 
peracetique, I'acide m-chloroperbenzoTque. ('hypochlorite de sodium ou le m-periodate de sodium. 



19. Procede pour la preparation du compose de formule P": 




P-(CH 2 ) m -Z 



(I- ' ' ) 



so dans laquelle R 1 . R 2 , X. J, K. Z et m sont tels que definis dans la revendication 1 , 

ou d'un sel pharmaceutiquement acceptable de celui-ci, comprenant I'etape consistant a faire reagir un agent oxy- 
dant avec un compose de formule I": 



R 



v. N ° 



X 




,0-(CH 2 ) m -Z 



(I") 



R" 



45 



50 



dans laquelle R 1 , R 2 , X, J, K, Z et m sont tels que definis ci-dessus, et eventuellement la transformation du produit 
en un sel. 

20. Procede pour la preparation d'un compos6 de formule I': 



R 



I J 0-(CH 2 ) m -Z 



55 



dans laquelle R 1 , R 2 , X, J, K, Z et m sont tels que definis dans la revendication 1 , ou d'un sel pharmaceutiquement 
acceptable de celui-ci. 
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comprenant I'etape consistent h faire reagir un compost de formule IV: 



R 1 



J O— (CH 2 ) m -Ha! 



(IV) 



15 



20 



25 



dans laquelle R 1 , R 2 , X, K, J et m sont tels que def inis ci-dessus et Hal represente un atome d'halogene, avec un 
compose de formule Z-H, dans laquelle Z est tel que def ini ci<Jessus, et eventuellement la transformation du pro- 
duct en un sel. 

21. Procede selon la revendication 20, dans lequel la reaction est effectuee en presence d'un agent de neutralisation 
d'acide. 



22. Procede pour la preparation d'un compose de formule I 



P~(CH 2 ) m -Z 



(I ' 



30 



dans laquelle R 1 . R 2 . n, J, K t m et Z sont tels que def inis dans la revendication 1 et R 3 represente un groupe alkyle 
en C r C 6 , phenyle, benzyle ou alcoxy (en C r C 6 ) carbonyle, ou d'un sel pharmaceutiquement acceptable de celui- 
ci, comprenant Petape consistant k faire reagir le compose de formule VI: 



40 




(VI) 



45 



50 



dans laquelle R 1 , R 2 , n, J, K, m et Z sont tels que def inis ci<Jessus, avec R 3 -Hal, ou Hal represente un atome 
d'halogene, et eventuellement la transformation du produit en un sel. 

23. Procede selon la revendication 22, qui est effectue en presence d'un agent de deshydrohalogenation. 

Revendications pour les Etats contractants suivants : ES, GR 

1 . Procede pour la preparation d'un derive de pyridine represente par la formule generate I': 
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<I') 



dans laquelle R 1 et R 2 peuvent etre identiques ou differents I'un de I'autre et chacun represente un atome d'hydro- 
gene, un groupe alkyle en C r C 6 , alcoxy en C r C 6 . alkyle en C r C 6 halogene, alcoxy(en C r C 6 )carbonyle ou car- 
boxyle ou un atome d'halogene; 

X represente un groupe represents par la formule: -0-, -S- ou 

-N- 



(dans laquelle R 3 represente un atome d'hydrogene ou un groupe alkyle en C r C 6 . phenyle, benzyle ou alcoxy(en 
C r C 6 )carbonyle); 

Z represente un groupe represente par la formule generale: 

-0-(CH 2 ) q -R 5 

dans laquelle q represente un nombre entier de 1 a 3 et R 5 represente un groupe naphtyte, qui peut etre subs- 
titue avec un groupe alcoxy en C r C 6 , un groupe hydroxyle ou un atome d'halogene; un groupe pyridyle ou un 
groupe furyle, 

m represente un nombre entier de 2 a 10; et 

J et K peuvent etre identiques ou differerrts I'un de I'autre et chacun represente un atome d*hydrogene ou un 
groupe alkyle en C-\ -C$. 

et d*un sel pharmaceutiquement acceptable de celui-ci, 
comprenant I'etape consistant a faire reagir le compose de formule II avec le compose de formule III 




(ID 



ou R 1 , R 2 et X sont tels que detinis ci-dessus 



Y-CH 2 




P-(CH 2 ) m -Z 



(III) 



ou m, Z, J et K sont tels que def inis ci-dessus et Y represente un atome d'halogene ou un groupe sulfonyloxy, et 
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eventuellement la transformation du produit en un sel. 

2. Procede selon la revendication 1 , dans lequel Y represente un chlore, un brome ou un iode. 

3. Procede selon la revendication 1 , dans lequel Y represente un groupe alkylsulfonyloxy. 

4. Procede selon la revendication 3. dans lequel le groupe alkylsulfonyloxy est un groupe methylsutfonyloxy ou un 
groupe ethylsulfonyloxy. 

5. Procede selon la revendication 3, dans lequel le groupe sulfonyloxy est un groupe sulfonyloxy aromatique. 

6. Procede selon la revendication 5, dans lequel le groupe sulfonyloxy aromatique est un groupe benzenesulfonyloxy 
ou un groupe tosyloxy. 

7. Procede selon I'une quelconque des revendications 1 a 6, dans lequel la reaction est effectuee en presence d un 
agent de neutralisation d'acide. 

8. Procede pour la preparation d'un compose de formule I": 



dans laquelle R 1 , R 2 X, J, K, Z et m sont tels que d6finis dans la revendication 1 , 

ou d'un sei pharmaceutiquement acceptable de celui-ci, comprenant I'etape consistant a faire reagir le compost 
de formule I' tel que defini dans la revendication 1 avec une quantite approximativement equimolaire d'un agent 
oxydant, et eventuellement la transformation du produit en un sel. 

9. Proced6 selon la revendication 8, dans lequel I'agent oxydant est choisi parmi le peroxyde d'hydrogene, I'acide 
perac&ique, I'acide m-chloroperbenzoTque, ('hypochlorite de sodium ou I'hypobromite de sodium. 

10. Procede pour la preparation d'un compose de formule I'": 



dans laquelle R 1 , R 2 X, J, K, Z et m sont tels que definis dans la revendication 1 , 

ou d'un sel pharmaceutiquement acceptable de celui-ci, comprenant I'etape consistant a faire reagir le compose 
de formule I' tel que defini dans la revendication 1 avec au moins deux equivalents molaires d'un agent oxydant, et 
eventuellement la transformation du produit en un sel. 

11. Procede selon la revendication 10, dans lequel I'agent oxydant est choisi parmi le peroxyde d'hydrogene, I'acide 
peracetique, I'acide m-chloroperbenzoique, ('hypochlorite de sodium ou le m-periodate de sodium. 

12. Procede pour la preparation du compost de formule T ": 




(I") 
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P-(CH 2 ) m -Z 



K 



(I' ' ' ) 



dans laquelle R 1 , R 2 . X, J, K, Z et m sont tels que definis dans la revendication 1, 

ou d'un se! pharmaceutiquement acceptable de ce!ui-ci, comprenant I'etape consistant a faire reagir un agent oxy- 
dant avec un compose de formule I": 



dans laquelle R 1 . R 2 , X, J, K. Z et m sont tels que definis ci-dessus, et eventuellement la transformation du produit 
en un set. 

13. Procede pour la preparation d'un compose de formule I': 



dans laquelle R 1 , R 2 , X, J, K, Z et m sont tels que definis dans la revendication 1 , ou d'un sel pharmaceutiquement 
acceptable de celui-ci, 

comprenant I'etape consistant a faire reagir un compose de formule IV: 



dans laquelle R 1 , R 2 t X, K, J et m sont tels que definis ci-dessus et Hal represente un atome d'halogene. avec un 
compose de formule Z-H, dans laquelle Z est tel que def ini ci-dessus, et eventuellement la transformation du pro- 
duit en un sel. 

14. Procede selon la revendication 13, dans lequel la reaction est effectuee en presence d'un agent de neutralisation 
d'acide. 




(I") 





(IV) 
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15. Procede pour la preparation d'un compose de formule I'"*: 



5 



10 




0-(CH 2 ) m -Z 



K 



(I 1 ' ' •) 



dans laquelle R 1 , R 2 , J, K, m et Z sort tels que definis dans la revendication 1 et R 3 represertte un groupe alkyle 
en C r C 6 , phenyle, benzyle ou alcoxy(en C r C 6 )carbonyle, 
n represertte un nombre errtier de 0 a 2, 

ou d'un sel pharmaceutiquement acceptable de celui-ci, comprenant I'etape consistant a faire reagir le compose 
de formule VI: 



dans laquelle R 1 , R 2 , n, J, K, m et Z sort tels que definis ci-dessus, avec R 3 -Hal, oD Hal represente un atome 
d'halogene, et eventuellement la transformation du produit en un sel. 

30 

16. Procede selon la revendication 15, qui est effectue en presence d'un agent de deshydrohalogenation. 

17. Procede de preparation d'une composition pharmaceutique pour le traitement ou la prevention des ulceres pepti- 
ques qui comprend la formulation de 0, 1 a 1 00 g du derive de pyridine ou d'un sel pharmacologiquement accepta- 

35 ble de celui-ci par dose unttaire obtenu par un procede selon I'une quelconque des revendications precedentes 
avec un support pharmacologiquement acceptable. 
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(VI) 
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